n2] 



UK Patent Application GB .1, 2 398 318 na, A 



(43) Date of A Publlcatipn 18.08.2004 



(21) Application No! 

(22) OateofRtine: 

Date Lodged: 

(30) Priority Data: 
(31) 10016467 



0403893.1 

01.11.2002 
20.02.2004 

(32) 10.12.2001 (33) US 



(62) DMded from Appttcatiori No 

0225506.7 under Section 15<4) of th«t Patents Act 1977 



(71) Appllcam(8): 

Slien Intemaftlonale DetMich Maatichappll B.V. 
(Incofporatod In the Nvtheriandi) 
Oopaitmerit IP/43 Carol Van Bylanddaan 
30» 2606 HR The Hague. Netharlandt 

(72) lnvefntor(8): 
Robert Lanea Cook 
LevRing 

Kevin Waddoll 
. DavktPaulBrieeo 



(continued on next page) 



(B1) INTCL': 

E21B 43/14 43/02 43/10 43/12 

{62} UKCL(Edtt'tonW): 

E1F PAC FACO FJF FLA FLW 



(56) Documents Cited: 
GB 2848223 A 
OB 2257164 A 
US 4617712 A 

(58) Field Of Search: 

UK CL (Edition W>E1F 
INT CL^ E21B 
Othen 



QB 2343891 A 
US 6263972 B 
US 3578081 A 



(54) Abstract Title: ttobtlofi of oubtorrsimn zonot 

(57) An apparatus, wtiich comprises a zonal isolation assembly posftioned within a wellbore that traverses a 
subterranean formation, comprising: one or more solid tubular. nr>embers, each solid tubular member 
Including one or more external seals; one or more perforated tubular members coupled to the solid 
tubular members; and a shbe coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular members and tbe perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein at least one of the perforated tubular members are radially 
expanded Into intimate contiact with the subterranean formation. 

Also disclosed are methods and systems of isolating zones extracting materials from a producing zone. 



^ m I T«WiTEgCa.gWOZPMR .X 



CD 

Ca) 
CO 
CO 

CO 
OD 



Original Printed on Recycled Paper 



BEST AVAILABLE COPY 



QB 23S8318 A continuation 



(74) Agent and/or Address for Ssrvice: 
HMMn«UltoftCo 
RMlBllff Owy. 120 ItoddKf Stmt 
BRISTOU B81 BHU, UnltAd Kln0donn 



200 




Fig. 2a 



I 



200 



■ / / / 

22Sa 220d 
226b 



206» 




204b 



208a 



Fig. 2b 





Rg.2c 



200 




Fig. 2d 



400 



405 



UPSET BOTH ENDS OF 
TUBULAR MEMBER 



410 



EXPAND BOTH ENDS OF 
TUBULAR MEMBER 



STRESS RELIEVE BOTH 
ENDS OF TUBULAR MEMBER 



FORM THREADS ON BOTH 
ENDS OF TUBULAR MEMBER 



PUT SEALING MATERIAL ON 

0,D. OF NON-EXPANDED 
INTERMEDIATE PORTION OF 
TUBULAR MEMBER 



415 



420 



425 




Fig. 4 




13/11 




0> 




— 



/ 
/ 
/ 
/ 
/ 
/ 





2398318 



ISOLATION OF SUBTERRANEAN ZONES 

Cross Refsrence To Related Applications 

This application is a continuatibn-in-part of U.S. patent application serial number 
5 09/969,922, attorney docket number 25791.69, filed on ,10/3/2001. that was a 
continuatlon-b)-part of U.S. patent application serial number 09/440.338. attorney 
docket number 25791.9.02, filed on 11/15/1999. that issued as U.S. Patent No. 
6.328,113. that claimed the benefit of the filing date of U.S. provisional patent 
applicatkxi serial rtumber 60/108.558. attorney docket number 25791.9. filed on' 
10 1 1/16/1998, the disdosuTBS of which are incorporated herein by reference. 

The present applkation is related to the following: (1 ) U.S. patent application serial no. 
09/454.139, attomey doclcet no. 25791.03.02, filed on 12/3/1999. (2) U.S. patent 
application serial no. 09/510,913. attomey docket no. 25791.7,02. filed on 2/23/2000, 

15 (3) U.S. patent appDcatton serial no. 09/502.350, attomey docket no. 25791 .8.02. filed 
on 2/10/2000, (4) U.S. patent applicaflon serial no. 09/440,338, attomey docket no. 
25791.9.02, filed on 11/15/1999. (5) U.S. patent appllcatkm serial no. 09/523.460. 
attomey dodcet no. 25791.11.02, filed on 3/10^2000, (6) U.S. patent appltoation serial 
no. 09/512,895. attorney docket ho. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 application serial no. 09/51 1,941 , attomey docket no. 25791 .16.02. filed on 2/24/2000. 
(8) U.S. patent appHcatton serial no. 09/588.946, attorney docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent 9>pllcath}n serial no. 09/559,122. attomey dodiet no. 
25791.23.02. filed on 4/26/2000, (10) PCT patent appllcatton serial no. 
PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000. (11) U.S. 

25 . proviskinat patent appiicaUon serial no. 60/162,671 , attorney docket no. 25791 .27, filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154.047, attomey 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent application serial 
no. 60/159.082. attomey docket no. 25791.34. filed on 10/12/1999. (14) U.S. 
provistonal patent appllcatton serial no. 60/159.030. attomey docket no. 25791.36. filed 

30 on 10/12/1099, (15) U.S. provisional patent appHcatton serial no. 60/159,033. attorney 
docket no. 25791.37, filed on 10/12/1990. (16) U.S. provistonal patent application serial 
no. 60/212.359. attomey docket no. 25791.38. filed on 6/19/2000. (17) U.S. provistonal 
patent applk:ation serial no. 60/165.228, attomey docket no.' 25791.39. filed on 
11/12/1999, (18) U.S. provisional patent applicatfon serial no. 60/221.443. attomey 
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docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent application serial 
no. 60/221 ,645, attorney docket no. 25791.46, filed on 7/28/2000, (20) U.S. provistonal 
patent application serial no. 60/233,638, attorney docket no. 25791.47, . filed, on 
9/18/2000, (21) U.S. provitional patent appycatkxi serial no. 6Q/237,334« attorney 
5 docket.no. 25791.48, filed on 10/2/2000, (22) U.S. provisional patent aipplication serial 
no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001; (23) U.S. provisional 
patent applicatkxi serial no. 60/262,434. attorney docket no. 25791.51, filed on 
1/17/2001; (24) U.S, provisional patent apprtcation serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provistonal patent application serial 

10 no. 60/303,740, attorney docket no. 25791.61, filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453. attorney docket no. 25791.59, filed on 
8/20/2001; (27) U.S. provisional patent application serial no. 60/317,985, attorney 
docket no. 25791,67, filed on 9/6/2001; (28) U.S. provisional patent applicatton serial 
no. 60/3318.386, attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

IS ifttnty patent application serial no. 09/969,922. attorney docket no. 25791.69, filed on 
10/3/2001, ttie disclosures of whk:h are incorjpKlrated herein by reference. 

Background of the Invenflon 

This invention relates generally to oil and gas expk>ratk)n. and in particular to Isolating 
20 certain subtenranean zones to facilitate oil and gas exptoratton. 

During oil exploration, a wellbore typteaUy traverses a number of zones within a 
subterranean formatk>n. Some of these subterranean zones will produce (ril and gas, 
while others will not. Further, it is often necessary to isolate subterranean zones from 
25 ' one another in . order to fetdlitate the exploration for and producUon of oil and gas. 
Existing methods for isolating subtenranean productton zones in order to facilitate the 
exptoratton for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subterranean zones during oil and gas exptoration. 

Summary of the Inventkm 

According to one aspect of the present inventkxi, an apparatus is provided that 
includes a zona! isolation assembly including: one or more solid tubular memt>ers, each 
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solid tubular member including one or mora eidemal eeals, one or more perforated 
tubular members coupled to the solid tubular members, one or nrK>r6 flow control valves 
operably coupled to ttie perforated tubular members for oontroiling the flow of fluidic 
materials through the perfbrsted tubular members, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for monitoring the 
operating temperature within the perforated tubular members, one or nrtore pressure 
sensors operably coupled lo one or more of the perforated tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupied to one or more of the perforated tubular members 

10- for monitoring the operating flow rate within the perforated tubular numbers, a shoe 
coupled to the zonal isolation assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the pressure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow smsors and contrdling the operation of 
the flow control valves. At toast one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expansion process perfontied within the 
welibore. 

According to anOttier aspect of the present Invention, a method of isolatbig a first 
subtenanean zone from a second subterranean zone in a weilbor^ is provided that, 
includes positioning one of more solid tubulars within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
within the welibore. the perforated tubulars traversing the second subtenranean mne. 
radblly expanding at least one of the primary solid tubylars and perforated tubulars 
within the welibore. fluidicdy coupling the perforated tubulars and the solid tubulars. 
preventing the passage of fluids frcrni the first subterranean zone to the secor)d 
subtenanean zone within the weObore external to the solid tubulars and perforated 
tubulars. monitoring the operating temperatures, pressures, and flow rates wittiin one 
or more of the perforated tububrs. and controlling the flow of fluidic nrtateriais through 
the perforated tubulars as a function of the monitored operating temperatures, 
pressures, and flow rates. 

According to another aspect of the present inventton, a method of extracting materials 
from a producing subterranean zone in a welibbre. at least a portion of the welibore 
including a casing, is provided that includes positioning one or more solid tubulars 
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wHhin the wefiboTB, positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing sutMerranean zone, radially expandlr)g at 
least' one of the solid tubulars and the perforated tubulars within the wellbore, fluidicty 
coupling the soBd tubulars with the casing, fluididy coupling the perforated tubulars 

5 with the solid tubulars. fluididy isolating the producing subterranean zone from at least 
one other subtenanean zone within the wellbore, fluididy coupling at le^ one of the 
perforated tubulars with the producing subterranean, zone; monitoring the operating 
tampefatures, pressures, and flow rates within one or m.ore of the perforated tubulars, 
and controlling the flow of fluidic materials through the perforated tut>ulars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 
indudes means for positioning one or more solid tubulars within the wellbore, the solid 

15 tubulars traversing the first subterranean zone» means for positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the second 
subterranean zone, rneans for radially expanding at least one of tiie solid tubulars and 
perforated tubulars within the wellbore, rheans for fluididy coupling the perforated 
tubulars and the solid tubulars, mearis for preveriting the passage of fluids from the first 

20 subterranean zone to the second subtenranean zone within the wellbore external to the 
solid tubulars and perforated tubulars, means for moniloiing the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubidars, 
and means for controlling the flow of fluidic materials through the perforated tubulars as 
a funcHon of the moniitorad operating tamperatur88,.prassura5, and flow rates. . 

25 

According to another aspect of the present Invention, a system fcu' extracting materials 
from a produdng subtenanean zone In a wellbore, at least a portion of the wellbore 
Indudlng a casing, is provided that indudes means for positioning one or more solid 
tubulars within the weHbore. means for positioning one or more perforated tubulars 
30 within the wellbore. the perforated tutiulars traversing the producing subtenBnean 
zone, means for radially expanding at least or\e of the solid tubulars and the perforated 
tubulars within the wellbore, means for fluididy coupling the solid tubulars with the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isotating the produdng subterranean zone, from at least one other 



subterranean zone within the welltxire, means for fluidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more of the perforated 
tubulars, and means for controlling the flow of fluidic materials through the perforated 
S tubulars as a function of the monitored operating temperatures, pressures, and flow 
rates. 

According to another aspect df the present Invention, an apparatus Is provided that 
includes a zonal isolation assembty including: one or more solid titular members, each 

10 solid tubular member Including one or more extemal seals, one or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more solid tubular liners coupled to the interior surfaces of one or more of 
the perforated tubular members for sealing at least some of the radial passages of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembty. At 

15 least one of the solid tubular meml)ers and the perforated tubular members are formed 
by a radial expansion process performed within the wellbore, and the solid tubular 
liners are formed lE>y a radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a mettiod of isolating a first 
20 subtenanean zone from a second subterranean zone in a wellbore is provided that 
Includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tutnilars 
each including one or more radial passages withia the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the soiid 
25 tidMJIars and perforated tubulars within the wellbore, fluidicly coupling ttie perforated 
tubulars and the primary solid tubulars, pr4venting the passage of fluids from the first 
subterranean zone to the secorKJ subterranean zone vifithin the wellbore extomai to the 
primary solid tubulars and perforated tubulars. positioning one or more solid tubular 
liners within the Interior of one or more of the' perforated tubulars. and radially 
30 expanding and plasticaify defomiing the solid tubular liners within the interior of one or 
fWTB of the perforated tubulars to fluklicly seal at least some of the radial passages of 
the perforated tubulars. 
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Aooordtng to another aspect of the present invention* a method of extracting nnaterials . 
from a producing subtenranean zone in a weiit)ore, at ieast a portion of the wellboiB 
induding a casing, is provided that includes positioning one or more ablld tubulars 
within the welBkm. petitioning one or more perforated tubuiars each including one or 
5 more radial passages within the vveilbore, the perforated tubulars traversing the 
producing subtenaneian zone, radially expanding at least one of the solid tubulara and 
the perforated tubulars within the v^ilbore, fiuididy coupling the solid tubulars with the 
casing, fluidicdy coupling .the perforated tubuiars with the solid tubulars, fluidicly 
Isolating the producing subterranean zone from at teast one other subterranean zone 
10 within the weilbore, fluidicly coupling at least one of the perforated tubulars v^h the 
producing subterranean zone, positioning one cm^ more solid tubular liners within the 
interior of one or more of the perforated tubulars, and radially expanding and plastically 
deforming the solid tubular liners within the interior of one or more of the perforated 
tiibulars to fiuididy seal at ieast some of ^ radial passages of the perforated tubuiars. 

15 

According to another aspect of the present invention, a system for isolating a first 
subterranean zme from a second subterranean zone in a weilbore is provided that 
IndiidM means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars jlraversing the first subterranean zone, means for positioning one or more 

20 perforated tubuiars each induding one or more radial passages virithin the weilbore, the 
perforated tubuiars traversing the second subtenranean zone, nneans for radial^ 
expariding at ieast one of the solid tubulars and perforated tubuiars within the weilbore. 
means for fiuididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the sacond 

25 ' subterranean zone within the welibore external to the primary solid tubulars and 
perforated tubuters, means for positioning one or more solid tubular liners witfiln the 
interior of one or more of the perfonerted tubulars, and means for radially expanding and 
plastically defonning the solid tubular liners within the interior of one or more of the 
perforated tubulars to fiuididy. seal at least some of the radical passages of the 

30 perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subtenanean zone in a weilbore, at least a portion of the welibore 
Induding a casing, is provided that indudes means for positioning one or more solid 
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tubulars within the weHbore/ means for positioning one or more perforated tubuiars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producin'g subtenBnean zone, means for radially expanding at least one 
of the solid tubulars end the perforated tubulars wlttiin the wellbore, means for fluididy 
S coupling the solid tubulars with the casing^ means for fluididy coupling the perforated 
tubuiars with the solid tubulars, means for fluidiciy isolating the produdng subterranean 
zone from at least one other subterranean zone within the wellbore, means for fluidiciy 
' coupling at least one of ttis perforated tubulars with the produdng subtenansan zone, 
means for positioning one or more solid tdbular liners within the interior of one or more 
.10 of the perforated tubulars, and mear^ for radially extending and plastically deforming 
the solid hJbular liners within the interior of one or more of the perforated tubulars to 
fluidiciy seal at least some of the radial passages of the perforated tubulars. 

Aooording to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, eadi 
solid tubular member including one or more external seals, one or nrum perforated 
tubular members each induding radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe ooupled.to thermal isolation assembly. 

According to another aspect of the present invention, a method of isdatir^ a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubulars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each induding one or more radial passages ^thin the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welltK)re, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the pass^ of fluids from the first 

30 subterranean zone to the second subtemanean zone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the seated annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 



According to another aspect of the present invention, a method of extracting materials 
• from a produdng subterranean zone in a weiil)ore, at least a portion of the wsllbore 
including a casing, is provided that nnciudes positioning one or more sdld tubulars 

5 within the wellbore, positioning pne or mcra perforated tul)ulars each including one or 
more radial passages within the wellbors, the perforated tutnilars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the p^fbrated tubulars within the wellbors, fluldicly ooupUr>g the solid tubulars with the 
casing, fluldicly coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the produclr^g subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone/ sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable fluidic sealing material into the sealed 
annular regions of the perforated tubulars to seal off at least some of the radial 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone in a weiibore is provided that 
includes means for positioning one or more solid tubulars within the wellbore. the solid 

20 tubulars traversing the first subterranean zdne« means for positioning one or mors 
perforated tubulars each ihduding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone; means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weiibore, 
means for fluididy coupling the perforated tubulars and the solid tubulm, means for 

25 preventing ttie passage of. fluids from the first subtenanean zone to the s^nd 
subterranean zone within the weiibore external to the primary soHd tubulars and 
perforated titulars, means fbr SMiIng off ah annular region within at least one of the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material Into 
the sealed annular regions of the perforated tufaiulars to seal off at least some cf the 

30 radial passages of the perforated tutHJlars. 

AccOTfing to another aspect of the present invention, a system for extracting materials 
from a produdng subtemanean zone in a wellbore, at least a portion of the wellbore 
induding a casing, is provided that indudes means for penning one or more solid 
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tubulars within the wsIIIxto. means for positioning one or more perforated tubulars 
each including one or more radiai passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore, means for fluididy 

5 coupling the solid tubulars with the casing, mearis.for fluididy coupling the perforated 
tubulars with the solid tubulars. means for fluidicly isolating the producing subtenranean 
zone from at least one other subterranean zone within the wellbore, means for fluididy 
coupling at least one of the perforated tubulars with the produdng subterranean zone, 
means for sealing off an annular region within at least one of the perforated tubulars, 

10 and means for Injeding a hardenable fiuidic sealing material into the seated annular 
regions of the perforated tubulars to seal off at lei^t some of the radial passages of the 
perforated tubulars. 

According to another asped of the present invention, an apparatus is provided that 
15 indudes a zonal Isolation assembly positioned within a wellbore that traverses a 
subterranean fonmation including: one or mors solid tubular members, each soBd 
tiibular nnember induding one or more external seals, one or more perforated tubular 
members coupled to the sdid tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solid tubular members and the perforated 
20 tubular members are fonmed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular membiers are radially expanded Into 
Intimate contact with the subterranean fonnation. 

According to another asped . erf the present Invention, , a method of Isolating a first 
25 subtenanean zone from a second subterranean zone In a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the sc^id tubulars 
traversing the first subterranean zone, poslfioning one or more perforated tubulars 
within the wellbore each induding one or more raxM passages, the perforated tubulars 
traversing the second subterranean zone, radially exparnling at least one of the primary 
30 solid tubulars and perforated tubulars within the wellbore, radially expanding at least 
one of the perforated tubulars Into intimate contad with the second subterranean zone, 
fluidicly coupling the perforated tubulars and the solid tubiiiars, and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the welibore external to the solid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a method of extracting nnatarials 
from a producing subtennanean zone in a weHlwre, at least a portion of the wellbore 
including a casing, is provided that includes positipning one or more solid tubutars 

5 within the wellk>ore, positioning one or more perforated lubulars within the welU)ore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expandirig at least one of the solid tutMjIars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into intimate contact with the producing subterranean zone, fluidicly 

10' coupling the solid tubulars with the casing, fluidicly coupling thd perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at least 
one other subten^nean zone within the wellbore. and fluididy coupling at least one of 
the perforated tubulars with the producing subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in e wellbore is provided that 
includes means for positioning one or more solid tubulars within the wellbore. the solid 
tubulars traversing the first subtenranean zone, means for positioning one or more 
perforated tubulars within the .weHbora each irM^luding one or more radial passages, the 

20 perforated tubulars traversing the second subtenanean zone, means for radially 
mpanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
means for radially, expanding at least one of the perforated tubulars into intimate 
contact with the second subterranean zone, means for flutdidy coupling the perforated 
tubulars and the solid tubulars, and means fbr preventing the passage of fluids from the 

25 fM siAterranean zone to the second subtenanean zone within the wellbore external to 
the soOd tubulars and perforated tubiriars. 

According to another aspect of the present Invention, a system for extracting materlate 
from a producing subterranean zone in a wellbors, at least a portion of the wellbore 
30 Including a casing, s provided that includes means for positioning one or more solid 
tubulars within the weltbore, means for positioning one or more perforated tubulars 
within the wellbore each Including one or more radial openings, the perforated tubulars 
traversing the producirtg subterranean zone, means for radially expanding at least one 
of the solid tutHJiars arvi the perforated tubulars within the weHbore, means for radially 



expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone* niedns forfluldidy coupling the solid tubulars wKh the 
casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
nneans for fluidicty isolating, the producing subterranean zone from at least one other 
5 subterranean zone within the wellbore. and means for fliddidy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

According to another aspect df the present invention* an apparatus is provided that 
includes a zonal isolation assembly positioned within a wellbore that traverses a 

10 subterranean formation and Includes a perforated wellbore casing, including: one or 
more solid tubular members, each solid tubular member Including one or more external 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isdation assembly. At least one of the solid tubular 
men^aers and the perforated tubular members are fomied by a radial expansion 

15 process performed within tiie wellbore, and at least one of the perforated, tubular 
members are r^jially expanded into intimate contact with the perforated wellbore 
casing. 

According to. another aspect of the present invention, a method of Isolating a first 
20 subtenanean zone from a second subtenranean zone in a welibcro that includes a 
pertbrated casing that traverses the siacond subterranean zone, is provided that 
includes positioning one or more«olid tubulars within the vyellbore, the solid tubulars 
traversing the first subterranean zone, posittoning one or more perforated tubulars 
within the wellbore each Including one or more radial passages, the perfbrated tubulars 
25 traversing the secorvJ subterranean zone, radlalty expanding at least one of the iMlmary 
solid tubulars and perfbrated tubulars within the wellbore. radially expanding at least 
one of the perforated tubulars into intimate contact with the perforated casing, fluididy 
coupling the perforated tubulars and the solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the secortd subterranean zone \Mthin the 
30 wellbore extemal to the sond tubulars and perfbrated tubulars. 

AcconJing to another aspect of the present invention, a mettiod of extracting materials 
from a produdng subtenanean zone in a wellbore, at least a portion of the wellbore 
indudtng a casing and a perforated casing that traverses the produdng subterranean 
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zone, is provided that includes positioning one or more solid tutHilare within the 
wellbore, positioning one or more perfbrBted tubulare within the wellbore each including 
one or more radial passages, the perfofated tubuiars traver»ng the producing 
subterranean zone, radially expanding at least om of the solid tubuiars and the 

5 perforated tubuiars within the wellbore, radially expanding at least one of the perforated 
. tubuiars into intimate contact with the perforated casing, fluldlcly coupling the solid 
tubuiars with the casing, flutdidy coupling the perforated tubuiars with the solid 
tubuiars, fluidlcly isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore, and fiuldidy coupling at least one of the 

1 0 perforated tubuiars with the producing subterranean zone. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore that includes a 
perforated casing that traverses the second subten^nean zone, is provided that 

15 includes means for positioning one or more solid tubuiars within the wellbore, the solid 
tubuiars traversing the first subtenanean zone, means for positioning one or more 
perforated tubuiars within the wellbore each including one or wore radial pa&isages, the 
perforated tubuiars traversing the second subtenanean zone, means for radially 
expanding at least one of the solid tubuiars and perforated tubuiars within the wellbore, 

20 means for radially expanding at least me of the perforated tubuiars into intimate 
contact with the perforated casing, means for fluidicly coupling the perforated tubuiars 
and the solid tubuiars, and means for prevenflng the passage of fluids from the first 
subterranean zone to the second subtenranean zone within the welibore external to the 
solid tubuiars and perforated tubuiars. 

25 

According to another aspect of the present invention, a system for extracting nriaterials 
from a producing subterranean zone in a weNbore, at least a portion of the wellbora 
Including a casing and a perforated casing that traverses the producing subtenanean 
zone, that includes means for positioning one or n\ore solid tubuiars within the 
30 wellbora, means for positioning one or mora perforated tubuiars within the wellbore 
each includir>g one or mora r^ial openings, the perforated tubuiars traveraing the 
producing subterranean zone, means for radially expanding at least one of the solid 
tut)ulars and the perforated tubuiars within the wellbore. means for radially expanding 
at least one of the perforated tubuiars Into intimate contact with the perforated casing, 
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means for fluidlcly ooupling the solid Uibulars with the casing, means for fluidicly 
coupling the perforated tubulars with the solid tubuiars, means for fluidicly isolating the 
producing subterranean zone from at least one other subterranean zone within the 
wettbore. and means for fluidicly doupling at least one of the perforated tubulars with 
5 the producing subterrar^n zone. 

According to another aspect of the present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tutxJiar member including one or nxore external seals, one or more perforated 

10 tubular members each including radidil passages coupled to the solid tubular members, 
and me or more perforated tubular liners each including one or more radial passages 
ooiq)led to the interior surfaces of one or more of the perforated tubular memt>erB, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 

15 process perfbnmed within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process performed within the wellbore. 

Accofding to another aspect of the present Invention* a method of isolating a first 
subterranean zone firom a second subterranean zone in a welibore Is provided that 

20 includes positioning one or more solid tubulars within the weljbore, the solid tubulars 
traversing the first sid>terrane&n zone, pbeitioning one or more perforated tubulars 
each including one or more radial parages within the welibore, the perforated tubulars 
traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore. fluidicly coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
primary solid tubuteirs and perforated tubulars. positioning one or more perforated 
tubular liners within ttie Interior of one or more of the perforated tubulars. and radially 
expanding and plastically defomning the perforated tubular liners within the interior of 

30 orie or more of the perforated tubulars. 

According to another aspotil of tiie present invention, a method of extracting materials 
from a producing subterranean zone in a welibore, at least a portion of the welibore 
including a casing, is provided that includes positioning one or rnore sdid tubulars 
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within the weHbore, posttioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
produdng subterraneari zone, radiaOy expanding at least one of the soDd tubulars and 
the perlbrated tubulars within the wellbore. fliiidicly coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars. fluldicly 
Isdating the producing subterranean zorie from at least one other subterranean zone 
within the wellbore; fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or nrK>re of the perforated tubulars, and radially expanding and 

10 • plastically defomiing the perforated tubular liners within the interior of one or more of 
the perforated tubulars. 

Acccmling to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subtenranean zone in a wellbore is provided that 

15 includes means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subtenanean zone, means for positioning one or more 
perforated tubulars each including one or more radial psesages within the wellbore, the 
perforated tubulars traversing the second . subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulara and the solid tubulars, means, for 
preventing the passage of fluids from the firat subterranean zone to the second 
subterranean zone within the weObore external to the primary solid tubulara and 
perforated tubulara, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulara, and rneans for radially expanding 

25 and plastically defomiing the perforated tubular linera within the interior of one or more 
of the perforated tid)ulara. 

Aooording to another aspect of the present invention, a system for extracting materials 
from a produdng subtenranean zone in a wellbore. at least a portion of the wellbore 
30 induding a casing, Is provided that indudes means for positioning one or mofB sdid 
tubulars within the wellbore, n^ns for positioning one or nrKKB perforated tubulara 
each Induding one or more radial passaijges within the wellbore. the perforated tubulars 
traversing the produdng subterrarveah zone, means for radially expanding at least one 
of the solid tubulara and the perforated tubulara within the wellbore. nr^ns for fluididy 
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ooupling the solid tubulars with the casing^ means for fluidlcly ooupling the perforated 
tutHJiars with the solid taJbulars. means for fluididy sedating the producing subterraneari 
zone from at least one other sutyterranean zone within the wellbbre, means for fluididy 
ooupling at least one of the perforated tubulars with the producing subtermnean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more oi the perforated tubulars, and means for radially expandbig and plastically 
deforming the perforated tubular liners within the interior of ons or more of the. 
perforated tubulars. 

10 Aooofding to another aspect of the present invention, an apparatus Is provided that 
includes a zonal isolation assembly Including: one or more solid tubular members, each 
solid tubular member including one or more external seals, two or more perforated 
tubular members each including radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fiuidiciy coupling the perforated 

15 tubular members, and a shM coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tubular merhbers are fbnned by a radial 
expansion process performed within the wellbore. 

According to anottier aspect of the present invention, a method of Isolating a first 
20 subterranean zone from a second subtenranean zone having a pluralHy of producing 
. zones In a wellbore provided that Includes positioning one or more solid tubulars 
within the wellbore, the solid Uibidars traversing the first subterranean zone, positioning 
two or more perforated tubulars each Including orie or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
25 expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
fiuidiciy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subten^nean zone 
within the wellt>ore external to the primary solid tubulars arid perforated tubulars, and 
preventing fluids from passing from one of the producing zones that has not been 
30 depleted to one of the producing zones that has been depleted. 

According to another aspect of the present invention, a method of extracting materials 
from a wellbore having a plurality of producing subterranean zones, at least a portion of 
the wellbore including a casjng, is provided that includes positioning one or more soHd 
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tubulars witMn the wellbore, positioning two or more perforated tubulars each inctuding 
one or more radial passages within the wellbore, the perforated tubulars traversing the. 
producing subterranean zories, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore. fluidtdy. coupling the solid tubulars with the 

5 casing, fluidldy ooupling the perforated tubulars with the solid bjbulars. fluldidy 
isolating the producing subten^anean zone from at least one other subterranean zorie 
within the weilbore, fluididy ooupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the prududr^ 
zoiies that has not been depleted to one of the produdng zones that has been 

10 depleted. 

According to another aspect of the present invention, a system for isolating a first 
subterranean zone from a second subten^anean zone having a plurality of producing 
zones in a weilbore is provided that indudes means for positioning one or more solid 

15 tubulars within the weilbore. the solid tubulars traversing the first subten^nean zone, 
nr^ns for positioning one or more perforated tubulars each induding one or more 
radial passages within the wallbore. the perforated tubulars traverBing the second 
subtenrartean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the welibora, means for fluididy coupling the perforated 

20 tubulars arid the solid tubulars, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within Ihe weilbore external to the 
primary solid tubulars and perforated tubulars, means for posWonDrig one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means for inventing fluids firom passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another aspect of the present invention, a system for extracting materials 
from a plurality of produdng subterranean zones in a weilbore, at least a portion of the 
weilbore including a casing, Is provided that indudes rrraans for positioning one or 
30 more solid tubulars within ^e weilbore, means for positioning one or more perforated 
tubulars each irwIiKling one or more radial passages within the weilbore, the perforated 
tubulars traversing the producii^ subtenanean zones, means for radiaHy expanding at 
least one of the solid tubulars and the perforated tubulars within the weilbore, means 
for fluididy coupling the solid tubulars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubulars, meahs for fluididy isolating the producing 
subterranean zone from at least one other subterranean zone within the wellt>ore. 
means for fluididy coupling at least one of the perforated tubulars with the produdng 
subtenanean zone, means for positioning one or more perforated tubular ilners within 
5 the interior of one or more of the perforated tubulars, and means for preventing fluids 
from passing from one of the produdng zones that has not been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extrading 
10 geothemnal energy from a subterranean fonnatton containing a source of geothennal 
energy is provided that indudes a zonal isolation assembly positioned within the 
subterranean formation Indudlng: one or more solid tubular members, each solid 
tubular member ihduding one or more extemal seals, one or nuMre perforated tubular 
members each indudlng radiai passages coupled to the solid tubular members, and 
15 one or niore perforated tubular liners each induding one or nDore radial passages 
coupled to the interior surfaces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal isolation assembly. At least one of the solid tubiiter 
members and the perforated tubular members are formed by a radial expansion 
process perfonmed within the wetlbore. 

20 

According to another aspect of the present inventim, a method of isolating a first 
subtenanean zone from d second subterrariean zone Induding a source of geothermal 
energy In a wellbore is provided that indudes positioning one or more solid tubuiars 
within the wanbore, the soM tubirtars traversing the first subtenanean zone, positioning 

25 one or more perforated tubulars eadi Induding one or more radial passages within the 
wellbore, the perforated tubulars travming the second subterranean zone, radially 
expanding at least one of the sdld tububrs and perforated tubulars within the wellbore, 
fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 

30 within the wellbore extemal tQ the primary sdid tubulars and perforated tubulars, 
positioning one or nwe perforated tubular ilners within the interior of one or more of 
the perforated tubulars. and radially expanding and plastically deforming the perforated 
tubular liners within the interior of one or nK)rB of the perforated tubulars. 
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Aboording to another aspect of the present invention, ia method of extracUng 
geothenmal energy from a sut^tenBnean geothermal zone in a wellbore, at ieast a 
portion of the welitxro including a casing, is provided that includes positioning one or 
more solid tubuiars within the welibore, positioning one or more perforated tubulars 
5 each Including one or more radiai passages within the wellbore. the perforated tubulars 
traversing the subterranean geothenndl zone, radiaHy expanding at least one of the 
solid tubulars and the perforated tubulars within the wellbore, fluidldy coupling the solid 
tubulars with the casing, fluidicly coupling the perforated tubulars with the solid 
tubulars. fluidicly Isolating the subterranean geotherrnal zone from at ieast one other 
iO ' sid>terranean zone within the wellbore. and ffcjididy coupling at least one of the 
perforated tubulars with the subterranean geothemnal zone. 

According to another aspect of the present invention, a system for iscHating a first 
subten^aneari zone from a second geothenmal subterranean zone In a wellbore is 

15 provided that includes means for positioning one or more solid tubulars within the 
wellbore, the solid tubulars traversing the first subterranean zone, means for 
positioning one or more perforated tubulars each including one or moxB radial 
passages witNn ttte wellbore, the perforated tubulars traversing the second geothermal 
subterranean zone, means for radially expanding at teast one of the solid tubulars and 

20 perforated tubuiars within the wellbore, means for fluidicly coupling , the perforated 
tubulars arKl the solid tubulars. and means for pfeventing the passage of fluids from the 
first subtenanean zone to the second geothenmal subterranean zone within the 
wellbore external to the primary solid tubulars and perforated tubulars. 

• 25 Acoondlng to another aspect of the present invention, a system for extracting 
geothemnal energy from a subterranean geothermal zone in a welibore, at least a 
portion of the wellbore including a casing, Is provided that includes means for 
positioning one or more solid tubulars within the welltx)re, means for positioning one or 
more perforated tubulars each including one or more radial passages within the 
30 wellt)ore, the perforated tubulars traversing the subterranean geotftermal zone, means 
for radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore, mean$ for fluidicly coupling the solid tubulans with the casing, 
means for fluidicly coupling the perforated tubuiars with the solid tubulars, me^ns for 
fluidicly isolating the subterranean geothermal zone from at least one other 
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. subterranean zone within the wellbore, and means for fluididy coupling at least one of 
the perforated tutKJiars with the $ut)terranean geothenra 

According to another aspect of the present invention, an apparatus is provided that 
S includes a zonal isolation assemt)ly including: one or more solid tubular members, each 
solid tubular member including one or more extemal seals, one or more perforated 
tubular members each including one or nrK>re radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assennbly. At least one of 
the solid tubular members and the perforated tubular rr^bers are formed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone in a wellbore is provided that 
includes positioning one or more sofid tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulare 
within the wellbore each including one or more radial passages, the perforated tubulars 
traversing the second siibtenanean zone, radially expanding at least one of the primary 
20 solid tubulars and perforated tubulars. within the wellbore, fluididy coupling the 
. perforated tubulars and the solid tubularsi, preventing the passage of fluMs from the 
first subterranean zone to the second subterranean zone within the wellbore extemal to 
the solid tubulars and perforated tubulars, and cleaning materials from ttie radial 
passagee of at least one of the perforated tubulars by further radial expansion of the 
25 perforated tubulars within the wellbore. 

According to another aspect of the present invention, a method of extracting nuiterials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 
30 within the welitx>re, positioning one or more perforated tubulars within the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one d( the solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the. perforated tubulars with the solid tubulars, fluididy 



19 



Isoiatine the producing subterranean zonelrom at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
producing subterranean zone* monitoring the operating temperatures, pressures* and 
flow rates witNn one or more of the perforated tut)ular8, and cleaning niateridls from 
5 the radial passages of at least one of the perforated tubulars by further radiial 
expansion of the perforated tubulars within the weilbore. 

According to another aspect of the present invention, a system for iscriating a first 
subterranean zone from a second subterranean zone In a weilbore is provided that 

10 includes means for positioning one or more solid tubulars within the weilbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weilbore each Including one or more radlat passages, the 
perforated tubulars traversing the second subterrafman zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weilbore, 

15 nneans for fluidlcly coupling the perforated tubulars and the solid tubulars, means for 
preventing the passc^e of fluids from the first subtenanean zone to the second 
subtenanean zone within the weilbore external to the solid tubulars and perforated 
tubulars. and means for cleaning materials from the radial passages of at least one of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 weilbore. 

According to another aspect of the present invention, a system for extracting materials 
firom a producing subterranean zone in a weilbore, at least a portion of the weilbore 
including a casing, is provided that indudes means for positioning one or more solid 

25 tubulars within the weilbore, means for positioning one or more perforated tubulars 
within the weilbore each inchiding one or niore radial passages, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the weilbore, means for fluidiciy 
coupling ttie solid tubulars with the casing, means for fluidiciy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy isolating the produdng subterranean 
zone from at least one cAher subterranean zone within the welltKHB, means for fluididy 
ooupllr^ at least me of the perforated tubulars with the produdng subterranean zone, 
and means for deaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
weiltxm. 

Brief Description of the Drawings 

FIG. 1 Is a fragmentary cross-sectional view illustrating the isolation of subterranean 
5 zones. 

Fig. 2a is a cross sectional Illustration of the plaoement of an illustratiye embodiment of 
a system for isolating subterranean zones within a borehole. 

10 Fig. 2b is a cross sectional Illustration of the system of Fig. 2a during the injection of a 
fluidic material into the tubular support member. 

Fig. 2c is a cross sectional illustration of the system of Fig. 2b while pulling the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of the system of Fig. 2c after the tubular 
expansion cone has been completely pulled out of the wellbore. 

Rg. 3 is a cross sectional illustration of an illustrative embodiment of the expandable 
20 tubular members of the system of Fig. 2a. 

Fig. 4 is a flow chart illustration of an illustrative embodiment of a method for 
manufacturing the expandable tubular member of Fig. 3. 

25 Fig. Sa is a cross secAtonal illustration of an illustrative embodiment of the upsetting of 
the ends of a tubulHr member. 

Rg. 5b is a cross sectional Blustration of the expandable tubular member of Rg. 5a 
after radialiy expanding and plastically defonrnng the entte of the expandable tubular 
30 member. 

Rg. 5c is a cross sectional illustration of the expandable tubular member <a Fig. 5b 
after forming tlveaded connections on the ends of the expandable tubular member. 
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Tig. Sd is a anoss sectional fltustration of tha expandable tubular member of Fig. 5c 
after coupling sealing mend)ers to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

5 Rg. 6 is a cross-sectiorial illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 Is a aoss-secOonai illustration of an exemplary embodiment of a tubular 
expansion cone. 

10 

Fig. 8 is a fragmentary cross secfional itiustration of an alternative embodiment of the 
system for isolating subterranean zones of Rg. 1. 

Rg. 9 is a fragmentary cross sectional illustration of an embodiment of a method for 
15 lining one of the perforated tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectionaf Illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the system for isolating subten-anean 
20 zones of Fig. 1 with a hardenable fluidic sealing material. 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of a method for 
cioupling one of the perforated tubular members of the system tor isolating 
subtenanean zones of Fig. 1 with the surrounding subterranean formation. 

25 

Rg. 12 is a fragmentary ams sectional illustration of an embodiment of a method for 
oouqsDng one of the perforated tubular members of the system for isolating 
subterranean zones of Fig. 1 with a surrounding perforated wellbore casing. 

30 Fig. 13 is a fragmentary cross sectional Illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for Isolating subterranean 
zones of Fig. 1 with another perforated tubular member. 
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Fig. 14 \s a fragmentary cross sectional illustration of an alternative embodiment of the 
system for isolating subterrartean zories of Fig. 1 that includes a one-¥vay valve for 
preventing flow from a producing zone Into a depleted zone. . 

5 Fig. 15 is a fragmentary cross sisctionar illustration of an alternative embodiment of the 
system for isolating subterranean zones of Fig. 1 1n which the system is used to extract 
geothermal energy frqm a subterranean geothennal zone. 

Detailed Deecrtption off the Illustrative Embodiments 

10 An apparatus and method for isolating one or rtKKe subterranean zones from one or 
more other subteranean zones is provided. The apparatus and method permits a 
producing zone to be isolated from a nonprodudng zone using a combination of solid 
and slotted tubulars. In the production mode, the teachings of the present disclosure 
may be used In comtrinatton with conventional, well known, production completion 

15 equipment and methods using a series of packers* solid tubing, perforated tubing, and 
slUing sleeves, which will be Inserted Into the disclosed apparatus to pennit the 
commingling and/or isolation of the subterranean zones from each other. 

Referring to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subterranean formation 115. The subterranean formation 115 includes a number of 
productive and non-productive zones, Including a water zone 120 and a targeted oil 
sand zone 125. During exploration of tiie subten^nean fbnmatbn 115, the wellbore 
105 may be extended in a well known manner to traverse the various productive and 
non-productive zones. Including the water zone 120 and the targeted oil sand zone 
25 125; 

In a preferred embodiment, In order to fluldlcly isolate the water zone 120 from the 
targeted oil sand zone 125. an apparatus 130 is provided that includes one or more 
secttons of solid casing 135, one or more external seals 140, one or more sections of 
30 perforated casing 145. one or more intemnediate sections of solid casing 150, and a 
soiki shoe 155. In several exemplary emtxxlimente, the perforated casing 145 includes 
one or more radial passages. 
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The solid casing 135 provides a fluid conduit that transmits fluids and other materials 
from one end of the solid casing 135 to the other end of the solid casing 135. The solid 
casing 135 may comprise any numt)er.of conventional commercially available sections 
of solid tubular casing such as, for example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass. In a preferred eiirrt)odiment, the solid casing 135 comprises oilfieid 
tubutars avaHaUe from various foreign and domestic steel mills. 

The solid casing 135 is preferably coupled to the casing 110. The solid casing 135 
may be coupled to the casing 110 using any number of conventional commercially 
10 available processes such as. for example, welding/ slotted and expandable connectors, 
or expandable solid connectors. In a prefen^d embodiment, the solid casing 135 is 
coupled to the casing 1 10 by using expandable soiid connectors. The solid casbig 135 
may comprise a plurality of such solid casing 1 35. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perforated casing 145 using any number of 
conventional commerdally available processes such as, for example, welding, or 
slotted and expandable connectors. In a preferred embodiment, the solid casing 135 is 
coupled to the perforated casing 145 by expandable soHd connectors. 

20 

In a prefierrBd embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluMs and other materials within the Interfor region of the casing 
135. in an alternative embodiment, during the production mode of operation, an 
internal tubular siring with various arrangements of packers, perforated tubing, sliding 
25 sleeves, and valves may be employed within the apparatus to provide various options 
for commlngfing and Isoiating subterranean zones from each other while providing a 
fluid path to the surface. 

In a particulariy prefenred embodiment, the casing 135 is placed Irito tfie wellbore 105 
30 by expanding the casing 135 In the radial direction into Intimate contact with the Interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
using any number of conventiohal commercially available rnethods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 t>etween tfie solid casings 135 and 150 arid the wellbore 105. the seals 
140 may comprise any numt)er of conventional commerdalty available sealing 
materials suitable for sealing a casing in a wellbore such as, for example, lead, mbber 
5 or epOxy. In a preferred embodiment, the seals 140 comprise StrataloK epoxy material 
available from Halliburton Energy Sendees. The perforated casing 145 permits fluids 
and other materials to pass into and out of the interior of the perforated casing 145 
from and to the annular region 165. In this manmr, oO and gas may be produced from 
a producing subterranean zone within a subterranean forniation. The perforated 

10 casing 145.may comprise any number of conventional commercialiy available setfions 
of slotted tubular ca^ng. In a preferred embodiment, the perforated casing 145 
comprises expandable slotted tubular casing available from PetroHne in Abenjeen, 
Scotiand. In a particulariy preferred embodiment, the peribrated casing 145 comprises, 
expandable slotted sandscreen tubular casing available from Pemoline in Abenieen, 

15 Scotland. 

The perforated casing 145 Is preferably coupled to one or more solid casing 135. The 
perforated casing 145 may be coupled to the solid casing 135 using any number of 
conventional oommerdaliy available processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a prefened embodiment, the perforated 
casing 145 Is coupled to the solid casing 135 by expandable solid connectors. 

The perforated casing 145 is preferably coupled to pne or more intermediate solid 
casings 150. The perforated casing 145 may be coupled to the Intennediate solid 
25 ' casing 150 using any number of convientvonal commercially available processes such 
as, for example, welding or expandable solid or slotted connectors. In a preferred 
embodiment, the perforated casing 145 is coupled to the intermediate solid cashg 150 
tay expandable solid conrtectors. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The teist 
perforated casing 145 may be coupled to the shoe 155 using any number of 
conventional commerdally ayailabie processes such as, for example, welding or 
expandable solid or slotted connectors. In a preferred embodiment, the last perforated 
casing 145 is coupled to the shoe 155 by an expandable solid connector. 
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In an attemative embodiment, the shoe 155 is coupled directly to the iast one of the 
intennediate solid casings 150. 

In a preferred embodiment, the perforated casings 145 are positioned within the 
wellbore 105 by expanding the peifbrated casings 145 In a radial direction Into intimate 
contact with the interior waUs of the wellbore 105. The peiforatml casings 145 may be 
expanded in a radial direction using any number of conventional ooinmercialty available 
processes. 

The intemedlate solid casing 150 pemnlts fluids and other materials to pass between 
adjacent perforated casings 145. The Intermediate solid casing 150 may comprise 
any number of conventional commercially available sectrons of solid tubular casing 
such as, for example, oilfield tubulars febricirted from chromium steel or fiberglass. In 
a preferred embodiment, the Intermediate solid casing 150 comprises oHfield tubulars 
av^lable from foreign and domestic steel mills. . 

The intermediate solid casing 150 is preferably coupled to one or more sections of the 
perforated casing 145. The intermediate solid casing 150 m^ be coupled to the 
perforated casing 145 using any number of conventional commerdally available 
processes such as, for example, welding, or solid or slotted expandable connectore. In 
a preferred embodiment, the intennediate solid casing 150 Is cpupliad to the perforated 
casing 145 by expandable solid connectors. The intennediate solid casing 150 may 
comprise a plurality of such intennediate solid casing 150. 

In a prefoned embodiment, the each intennediate solid casing 150 Includes one (iwre 
valve members 170 for controiiing the flow of fluids and other matertais within ttte 
interior region of the intennediate casing 150. In an alternative embodbnent. as will be 
recognized by persons having ordinary sklU'ln the art and the benefit of the present 
disclosure, during the production mode of operation, an irtemal tubular string with 
various arrangements of packers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and Isolating 
subterranean zones firom each other while providing a fluid path to the surface. 
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In a particularly preferred embodiment the Intenmediate casing 150 is placed Into the 

• wellbore 105 by expanding the intermediate casing ISO in this radial direction into 
intimate contact with the interior wails of the wellbore 105. The intennediate casing 
150 may be expanded in the, radial direction using any number of conventional 

5 commerdaily available methods. 

In an alternative embodiment, one or wore of the intentiediate solid casings 150 may, 
be omitted. In an altemative preferred embodiment one or more of the perforated 
casings 145 are provided with one or more scials 140. 

10 

The shoe 155 prwides a support m6mt)er for the apparatus 130. in this manner, 
various production and exploration tools may be supported by the show 150. The shoe 
150 may comprise any number of conventional commercially available shoes suitable 
for use in a wellbore such as, for example, cement filled shoe, or an aluminum or 
15 composite shoe. In a prafenBd embodiment the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a prefen^ed embodiment the shoe 155 is selected 
to provide sufficient strength in compression and tension to penult the use of high 
capacity productic^ and exploration tools. 

20 In a particulariy preferred embodiment the apparatus 130 includes a plurality of solid 
casings 135. a plurality of seals 140, a plurality of perforated casings 145, a plurality of 
Interrrwdiate solid casings 150, and a shoe 155. More germreliy, the apparatus 130 
may comprise one or mors solid casings 135. each with one or more valve membere 
160. n perforated casings 145, n-1 interrhediate solid casings 150, each with one or 

25 more valve members 170. and a shoe 155. 

During operation of the apparatus 130, oil and gas may be controUably produced from 
the targeted oil sand zone 125 using the perforated casings 145. The oil and gas may 
then be transported to a surface location using the $oiid casing 135. The use of 
30 intermediate solid casings 150 virith valve members 170 permits isdated sections of the 

• zone 125 to be setectively Isolated for production. The seals 140 permit the lone 125 
to be fluididy isolated from the zone 120. The seals 140 further permits isolated 
sections of the zone 125 to be flutdidy isolated from each other. In this manner, the 
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apparatus 130 permits unwanted and/or non-productive sut)twrenean zones to t>e 
fluidicly isolated. 

in an aitemative «nl)odiment as will t)e recognized persons having ordinary sidii in 
the art and also having the tienefit of the present disclosure, during the production 
nrade of operation, an internal tubular string with varioiis arrangements of padwrs, 
perforated tubing, sliding sleeves, and valves may be en4)loyed within the apparatus to 
provide various options for commingling and isolating $td)tBnanean zones from each . 
other while providing a fluid path to the surface. 

In seveFBl'altemative embodiments, the solid caang 135, the perforated casings 145, 
the intermediate sections of solid casing ISO, and/or the solid shoe 155 are radially 
exparKled and plastically defonned within the wellbore 105 In a conventional manner 
end/or using one or more of the methods and apparatus disclosed in <me or more (rf. 
the following: (1) U.S. patent application serial no. 09/454,139, attorney docket no. 
25791.03.02. filed on 12/3/1999, (2) U.S. patent appBcatton serial no. 09/510,913, 
attorney docket no. 25791.7.02. filed on 2/23/2000, (3) U.S. patent application serial 
no. 09/502,350. attamey docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent 
apr^tion serial no. 08/440.338. attomey docket no. 25791.9.02. filed on 11/15/1999, 
(5) U.S. patent application serial no. 09/523,460. attorney docket no. 25791.11.02, filed 
on 3/10/20Q0, (6) U.S. patent application serial no. 09/512.895. attorney docket no. 
25791.12.02. filed on 2/24/2000, (7) U.S. patent appiteation serial no. 09/511.941, 
attorney docket no. 25791.16.02. filed on 2/24/2000. (6) U.S. patent application serial 
no. 09/588,946. atbmey docket no. 25791.17.02, filed on 6/7/2000. (9) U.S. patent 
application serial no. 09/5S9,122. attorney docket no. 25791.23.02. filed on 4/26/2000. 
(10) PCT patent applicalion serial no. PCTAJSOQ/18635. attorney docket no. 
25791.25.02. filed on 7/9/2000. (11) U.S. provisfcinal patent appilcattori serial no.. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provisionai 
patent applicatkMi serial no. 60/154,047. attorney docket no. 25791.29, filed on 
9/16/1999, (13) U.S. provisional patent application seriai no. 60/159.082. attorney 
docket no. 25791.34. filed on 10/12/1999. (14) U.S. provisional paterit applicatkx) serial 
no. 60/159,039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
provisional patent appHcatton serial ho. 60/159,033. attorney docket no. 25791 .37, filed 
on 10/12/1999. (16) U.S. provisional patent application serial nq. 60/212.359. attorney 
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docic^ no. 25791.38. filed on 6/19/20(X), (17) u:s. provisional patent application serial 
no. 6(V165.228. attorney docket no. 25791.39. filed on 11/12^1999. (18) U.S. 
provisional patent applicalion serial no. 60/^1,443. attorney docket no. 25791.45, filed 
on 7/28/2000. (19) U.S. provlsional patent applkation serial no. 60/221,645, attorney 
5 docket no. 25791.46, filed on 7/28/2000. (20) U.S. provistonal patent appflcation serial 
no. 60/233.638. attorney docket no. 25791 .47. filed on 9/16/2000, (21) U.S. provistonal 
patent appNcatton serial no. 60/237.334, attorney docket no. 25791.46. fBed on 
10/2/2000. (22) U.S. provisional patmt application serial no. 60/270,007. attorney 
docket no. 25791.50. filed on 2/20/2001; (23) U.S. provistonal patent applicatton serial 

10 no. 60/262.434. attorney docket no. 25791.51, filed on 1/17/2001; (24) U.S, provisional 
patent appltoatton serial no. 60/259,486, attorney docket no. 25791.52. fBed on 
1/3/2001; (25) U.S. provisionai patent appDcation serial no. 60/303,740. attorney docket 
no. 25791.61, filed on 7/6/2001; (26) U.S. provistonal patent appHcatton serial no, 
60/313.453, attorney docket no. 25791.59. filed on 8/20/2001; (27) U.S. provisional 

15 patent application serial no.' 60/317.985. attorney docket no. 25791.67. filed on 
9/6/2001 ; (28) U.S. provisional patent applteation serial no. 60/31 8.386. attorney docket 
no. 25791.67.02, filed on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922. attorney docket no. 25791.69. filed on 10/3/2001. the disclosures of whtoti 
are incorporated herein by refenanoe. In an exemplary embodiment the radial 

20 dearanoes between ttie radially expanded ^lld casings 135. perforated ca^s 145, 
intsnnediate sections of solid casing 150. and/or the solid shoe 155 and the wellbore 
106 are eiitninatBd ttwreby eliminating tfte annulus between the solid casings, the 
perforated casings 145. the Intennediate sections of solid casing 150. and/or the solkJ 
shoe 155 and ttw wellbore 105. in this manner, the optional need for filling the annulus 

^ with a filler material such as, for example, gravef, may be eliminated. 

. Referring to Figs. 2a-2d, an IDustrcitive einbocfiment of a system 200 for isolating 
subterranean fonnations includes a tubular support ntemb^ 202 that d^ines a 
passage 202a. A titular expanston oone 204 thai defines a passage 204a is coupled 
30 to an end of the tubular support meinber 202. in an exemplary embodiment, the 
tubular expanskin cone 204 includes a tap^ outer surface 204b for reasons to be 
described. 
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A pie-expanded end 206a of a first expandable tubular member 206 that deflnes a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expiemdable tubular member 206 
further includes an unexpended Intermediate portion 206c, another pre-expanded end 
206d. and a sealing member 206e coupled to the exterior surface of the unexpended 
intennediate porHon. in an exemplary embodiment the inside and outside diameters of 
the pre^xpanded ends. 206a and 206d, of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intennediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 
the first expandable tubular member 206 by a conventional threaded connection 

An end 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pre-expanded end 206d of the first expandable tubular member 206 by a 
oonventlonaJ threaded connection.. Another end 210c of the slotted tubular member 
210 is coupled to an end 212a of a slotted 4ubular member 212 that d^nes a passage 
212b by a conventional threaded connection. A pre-expanded end 214a of a second 
expandable tubular member 214 that deflnes a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intennediate portion 21 4c another pre-expanded end 
214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
. intermediate portion. In an wcemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 214a and 214d. of the secorid expandabte tubular member 
214 are greater than the Inside and outside diameters of the unexpended intafmediato 
portion 214c. 

An end 216a of a sidled tubular member 216 that defines a passage 216b is coupled 
to the other |Me-expanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slotted tubular mrniber 
216 is coupled to an end 218a of a slotted tubutar member218 (hat deflnes a passage 
218b by a conventional threaded oonnectlbn. A pre-expanded end 220a of a ttihd 
expandable tubular member 220 that defines a passage 220b is coupted to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intennediate portion 220c, another pre^xpanded 
end 220d. and a sealing member 220e coupted to the exterior surface of the 
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unexpended intermediate portion. In an exemplary embodiment, the Inside and outside 
diameters of the pre-expanded ends. 220a and 220d, of the third expandabie tubular 
member 220 are greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular member 222 is thraadably coupled to the end 30d of the third 
expandable tubutarnnennber 220. 

In an exemplary embodiment, the Inside and outside diameters of the pre^xpanded 
10 ends. 206a, 206d. 214a, 21 4d. 220a and 220d. of the expandable tubular members. 
206. 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantially equal. In several exemplary embodiments, the sealing members, 206e. 
214e. and 220e, of the expandable tubular members. 20$. 214. and 220, respectively, 
further Indude anchoring elements for engaging the wellbore casing 104. In several 
16 exemplary embodiments, the slotted tubular members. 210, 212, 216, and 218, are 
conventional slotted tubular menr>bers having threaded end connections suttable tor 
use in an oil or gas well, an underground pipeline, or as a stnictural support In several 
alternative embodiment^, the slotted tubular members. 210, 212, 216, and 218 are 
conventional slotted tubular niembers for recovering or introducing fluidic materials 
20 such as, for exanr9>le. oil. gas and/or water from or into a subterranean fonnatibn. 

In an exemplary embodiment, as illustrated in Fig. 2a, the system 200 Is Initially 
positioned in a borehole. 224 formed in a subterranean formation 226 that includes a 
water zone 226a and a tergeted oil sand zone 226b. The bor^le 224 may be 

25 positioned In any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support member 202 may be supported in a conventional 
' manner using, Ibr example^ a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support mennber and tubular expansion cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members, 210, 212, 216, and 218. 

In an exemplary embodiment, as illustrated in Fig. 2b, a fluidic material 228 is then 
Injected Into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as iflustiated In Fig. 2c, the continued injection of the 
fluldic material 228 through the passages. 202a and 204a. of the tubular support 
member 202 and the lubular expansion cone 204, respecUveiy, pressurizes the 
passage 18b of the shoe 18 below the tubular expansion corw thereby radially 
expanding and plastically defomiing the expandable hjbular member 206 off of 0ie 
tapered external surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pro-expanded portion 208c of the expandcd>le tubular member 206 Is 
radially expanded and plastically defonned off of the tapered extemal surface 204b of 
the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surface of the welibore cssing 104. Consequehtly. the radially mpanded 
intermediate portion 2D6c of the expandable tubular member 206 is theroby coupled to 
the welibore casing 104. In an exemplary embodiment, the radially expanded 
Intermediate portion 206c of the expandable tubular member 206 is also thereby 
«ichored to the wellt)ore casirtg 1 04. 

In an exemplary embodiment, as illustrated in Rg. 2d, after the expandable tubular 
member 206 has been plastically deformed and radially expanded off of the tapered 
extemal surface 204b of the tubular expansion cone 204. the tubular expansion cone is 
pulled out of the borehole 224 by applying an upward force to «ie tubular support 
member 202; As a result, the second and tNrd expandable tubular members, 214 and 
220. are radially expanded and plastically defonned off of the tapered extemal surface 
204b of the tubular expansion cone 204. In particular, the Intemiediate non pre- 
expanded portion 214c of the second expandable tubular member 214 is radially 
expanded and plastically defonned off of the tapered extemal surfece 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
Iriterior surface of the weilbore 224. Consequently, the radially expanded intemiediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
weilbore 224. In an exemplary embodiment, the radially expanded intemiediate portion 
214c of the second expandable tubular member 214 is also thereby anchored to the 
weilbore liM. Furthenmore. the continued application trf the upward force to the tubular 
member 202 will then displace the tubular expansion cone 204 upwardly Into 
engagement with the pre^xpanded end 220a of the third expandable tubular member 
220. Finally, the continued application of the upward force to the tubidar member 202 
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will then radially expand and plastically deform the third expandable tubular member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the intennedlate non pra^xpanded portion 220c of the third expandable 
tubular member 220 ia racflafly expanded and plastically defbnned off of the tapeiBd 
5 external surface 204b of the tubular expansion cone 204. As a result, the sealing 
member 220e engages the interior surface of the wellbore 224. Consequently, the 
ladiaUy expanded intermediate portion 220c of the third expandable tubular member 
220 is thereby coupled to ttte wellbore 224. in an exemplary embodiment, the radially 
expanded intermediate portion 220c of the third w(pandable tubular member 220 is 
10 also thereby anchored to the wellbore 224. As a result, the water zone 226a and 
fluidicly Isolated from the targeted oil sand zone 226b. 

After completing the radial expansion and plastic deformation of the third expandable 
tubular member 220, the tubular support memt)er 202 and the tubular expansion cone 
15 204 are removed from the wellbore 224. 

Thus, during the operation of the system 10, the intemediate non pre-expanded 
portions, 206c, 214c, and 220c, of the expandable tubular members, 206, 214, and 
220, respectively, are radially expanded and plastically defbmied by the upward 

20 dispiaoement of the tubular expansion cone 204. As a result, the sealing members. 
206e, 214e. and 220e, are displaced in the radial direction into engagement with the 
wellboia 224 thereby coupflng the shoe 208, the expandable tubular member 206. the 
slotted tubular members. 21 0 and 212, the expandable tubular member 214, the slotted 
tubular members, 216 and 218, and the expandable tubular member 220 to the 

25 wellbore. Furthermore, as a result, the oonhedions between the expandable tubular 
members, 20e. 214. and 220, the shoe 208. and the slotted tububr members, 210, 
212. 216, and 218, do not have to be expandaUe connectiorts thereby providing 
significant cost savings, in addHton, the inside diameters of the expan0able tubular 
members, 206. 214, and 220, and the slotted tubular members, 210. 212. 216. and 

30 218, after the radial expansion process, are substantially equal. In this manner, 
additional conventional tools and other convmtionei equipment nwy be easily 
positioned within, and moved through, the expandable and slotted tubular members. In 
several aHemative embodiments, the conventional tools and equipment include 
conventional valving and other conventional ftow control devices for oontroinng the flow 
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of fluUlc materials within and between the expandable tubular members, 206. 214, and 
220, and the slotted tubular members, 210, 212, 216. and 218. 

Furthennore, In the system 200. the slotted tubular members 210, 212. 216. and 218 
5 are hterteaved among the expandable tubular members. 206. 214, and 220. As a 
result, because only the intennediate non pre^xpanded portions, 206c 214c, and 
220c, of the expandable tubular mertdiers. 206, 214, and 220, respectively, are radially 
expanded and plastically defbnned, the slotted tubular members, 210. 212, 216. and 
218 can be conventional slotled tubular members thereby significantly rediM^ng the 

10 cost and complexity of the system 10. Moreovw, because only the intermediate non 
pre-«(panded portions. 206c. 214c. and 220c. of the expandable lubuter members. 
206. 214, and 220. respectively, are radially expanded and plastically deformed, the 
number and length of ttw Interleaved slotted tubular members, 210, 212. 216, and 218 
can be much greater than the number and length of the expandat^ tubular members. 

15 In an exemplary embodiment, the total length of the intermediate non pre-expanded 
portions, 206c, 214c and 220c. of the expandable tubular members, 206, 214. and 
220. Is approximately 200 feet and the total length of the slotted tubular members. 
210. 212, 216. and 218. is approximately 3800 feet. Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupled 

20 to the wellbore 224 radially expanding and plasticaHy defomning a total length of only 
approximately 200 feet 

I 

Furthermore, the sealing members 206e, 214e, and 220e. of the expandable tubular 
members, 206, 2l4. and, 220. respecUvely. are used to couple the expandable bibular 
25 members eaid the slotted tubular members. 210. 212. 216. and 218 to the weBbore 224. 
the radial gap between the slotled tubular members, the expamtable tubular members, 
and the wellbore 224 may be large enoi^h to effecdvely eliminate the posslbflity of 
damage to the expandable, tubular inembers and stotted tubular members during the 
plabement of the system 200 within the wellbore. 

30 

In an exemplary embodiment, the pre-expanded ends. 208a. 206d. 214a. 214d. 220a. 
and 220d. of the expandable tubular members. 206. 214. and 220. respectively, and 
the slotted tubular members, 210. 212, 216. and 216, have outside diameters and wall 
thicknesses of 8.375 inches and 0.350 Inches, respectively; prior to the radial 
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expansioh, the Intermediate non pre^xpanded porttons. 206c, 214c. and 220c. of the 
• expandable tubular members, 206. 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 216. hav9 inside 
diameters of 7.675 inches; after the radial expansion, the Inside diameters of the 
5 intermediate portions, 206c. 214c and 220c of the expandable tubular memberd, 206. 
214, and 220. are equal to 7.675 inches; and the weflbore 224 has an inside diameter 
of &755 inches. 

. in an exemplary embodiment, the pro-expanded ends. 20ed. 206d, 214a, 21 4d. 22Qa, 
10 and 220d, of the expandable tubular fnembers, 206, 214, and 220, respectiveiy, and 
the slotted tubular members, 210, 212, 216, and 216, have outside diameters and wall 
thicknesses of 4.500 inches and 0.250 Inches, respectively; prior to the radial 
expansion, the intermediate non pre-expanded porticos, 206c, 214c and 220c, of the 
expandable tubular members, 206, 214, and 220, respectively, have outside diameters 
15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 4.000 inches; after the radial expansion, the inside diameters of the 
Intermediate portions. 206c 214c and 220c of the expandable tubular members, 206, 
214. and 220, are equal to 4.000 inches; and the wellbore 224 has an inside diameter 
of 4.692 inches. 

20 

In an exemplary embodiment^ the system 200 is used to inject or extract fluldlc 
materials such as, for example, oil, gas. and/br water Into or from the sutiterranean 
fomnation 226b. 

25 Refenring now to F^. 3, an exemplary embodiment of an expandable tubular member 
300 wyi now be described. The tubular member 300 defines an Interior region 30pa 
and includes a first end 300b including a first threaded connection 300ba. a first 
tapered portion 300c an Intennedlate portton SOOd. a second tapered portion 300e. 
and a second end 300f Including a second threaded connection SOOfa. The tubular 

30 member 300 further preferably includes an Intennediate sealing rhember 300g that is 
coupled to the exterior surface of the Intermediate portion 300d. 

In an exemplary embodiment, thd tubular member 300 has a 5ut>stantially annular 
cross section. The tubular member 300. may be fabricated from any numt>er of 
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conventenal commercially available materials such as, for example. Oilfield Country 
Tubular Goods (OCTG), 13 chromium steel tubing/casing, or L83. J55, or P1 10 API 
casing. 

In an emmplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. FurttiennorB. In an exemplary endiodlment. the 
interior region 300a of the tubular member includes a first Inside, diameter Dt, an 
Intemnedteto inside diameter Dmt. and a second inside diameter Da. in an exemplary 
embotflment, the first and second Inside diameters. Di and P2, are 8(d>slantially equal. 
In an exemplary 9n)bodlment, the first a«l second inside diameters. pi and D2. ar« 
graalar Ihan the mtemwdiate Inside diameter Dmt. 

The first end 30bb of the tubular member 300 is ooupted to the intemnediate poiilon 
300d by the first tepered portion 300c, and the second end 300f of the tubular member 
Is coupled to the intemwdiate portiwi by the second tepered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300f, of the tubular member 300 is greater than tha outside diameter of the 
Intermediate portion 300d of the tubular member. The first and second ends, 300b and 
300f, of the tubular member 300 include wall thicknwses, t| and tj. respectively, in an 
exemplary embodiment, the outside diameter of the intemnediate portion 300d of the 
tubular member 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ^nds. 300a and 30pf. The intemriedlate portion 300d of the tubular 
member 300 includes a wall thickness tuT. 

In an exemplary embodiment, the wall thicknesses t, and ta are substeritially equal In 
order to provide substentiaily equal burst strength for the first and second ends, 300a 
and 300f. of the tubular member 300. In an exemplary embodiment, ttie wall 
thicknesses, ti and fe, are both greater than the wall thickness m order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 
member 300 with the intennediate portion 300dt>f the tubular member 300: 

In an exemplary embodiment, the first and second tepered portions. 300c and 300e. 
are inclined at an angle, o. relatiye to the kmgltudinal direction ranging from about 0 to 
30 degrees In order to optimally facilitete the radial expansion of the tubular member 
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300. In an exemplary embodiment, the firet and second tapered portions, 3Q0c and 
300e, provide a smooth transition between the first and second ends. 300a and 300f. 
and the Intermediate portion 300d. of the tubular rrwmber 300 In order to minimize 
stress concentrations. 

5 

The Intermediate sealing member 300g is coupled to the outer surface of the 
Inlennediate portion 3P0d of the tubular member 300. In an exemplary embodiment. 
tt» Intermediate sealing member 300g seals the interface betiween the intermediate 
portion 300d of the tubular member 300 and the Interior surfece of a wellbore casing 

10 305, or other preexisting structure, after the radial expansion and plastic deformation of 
the intermediate portion 300d of the tubular member 300. In an exemplary 
embodiment, the intenrodlate sealing member 300g has a substantially annular cross 
section. In an axemptery embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be less than the outside diameters of the first and second 

15 ends. 300a and 300f. of the tubular member 300 in order to optimally protect the 
intemi^late sealing number 300g during placement of the tubular member 300 within 
the weilbore casings 305. The intemiedlate sealing member 300g may be fabricated 
from any number of conventional commercially available materials such as. for 
example, thefmoset or thermoplastic polymers. In an exemplary embodiment, the 

20 inlemiediate sealing member 300g is fabricated from thermoset polymers in order to 
optimally seal the radially expanded Intennedlate portion 300d of the tubular member 
300 vKilh the weilbore casing 305. In several alternative embodiments, the sealing 
member 300g Includes one or more rigid anchors for engaging ttie weilbore casing 305 
to thereby anchor the radially expanded ma plastically defomied intermediate portion 

25 300d of the tubular member 300 to the weilbore casing. 

Referring to Rgs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 Is fonned by a process 400 tiiat includes the steps oft {1 ) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubufar member in 
30 step 410; (3) stress relieving both expanded upset ends of ttie tubular member in step 
415; (4) fbnning ttireaded connections in botti expanded upset ends of the tubular 
member in step 420; and (5) putting a sealing material on the outside diameter of the 
non-expanded intennedlate portion of the tubular member in step 425. 
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As hlustratdd in FIG. Sa. in step 405, both ends, 500a and 500b. of a tubular member 
500 are upset using conventional upsetfins methods. The upset ends, 500a and 500b, 
of the tubular member 500 include the waB thicknesses ti and U. The intemiediate 
portion 500c of the tajbular member 500 Includes the wall thldcness tiNT and the Interior 
5 diameter Dint. In an exemplary embodiinent, the wall thickrmsses ti and t2 are 
substantially equal In order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary errA)odlment, the wall 
thicknesses t, and t^ are both greater than the waO thickness tiKT in order to provide 
burst strertgth that is substantially equal aking the entire length of the tubular member 
10 500, and also to bptlmaity fadlitate the fomiation of threaded connections in the first 
and second ends, 500a and 500b. 

As illustrated In Fig. 5b, in steps 410 and 415, both ends, 500a and SDOb. of the tubular 
member 500 are radially expanded using conventiorial radial expanskjn methods, and 

15 then both ends, 500a mid 500b. of the tubular member are stress relieved. The 
radially expanded ends, 500a and 500b, of the tubular member 500 include the intertor 
diameters Di and D2. In an exemplary en^iment, the interior diameters Di and D2 
are substantially equal in order to provide a burst strerigth that is substantially equal. In 
an exemplary embodiment, the ratio of the interiof diameters Di and D2 to the interior 

20 diameter Dun ranges from about 100% to 120% in order to facilitate the subsequent 
radial expanskm of the tubular member 500. 

In a preferred embodiment, the relattonship between the wall thicknesses t|, t2, and tm 
of the tubular member 500; the inside diameters Di, D2 and Dint of the tubular member 
25 500; the tnskJe diameter D^rtboi. of the welbore casing, or other structure, that the 
tubular member 500 win be inserted into; , and the outside diameter Da^m of the 
expansion cone that wilt be used to radially expand the tubular member 500 within the 
weNbore casing is given by the fdtowing expressnn: 

30 

where ti = tal and 
Di = D2. 

By satisfying the relationship given in equation (1), the expansion forces placed upon 
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VhB tubular rramber 500 during the subsequent radial expansion process are 
* substantially equalized. More generally, the relationship given in equation (1) may be 
used to calculate the ofsSmsA geometry for the tubular rriernber 500 for subsequent 
radial expansion and plastic defonnatlon of the tubular member 500 for febricating 
5 and/or repairirq a wellbore casing, a pipeline, or a structural support 

As illustrated Jn FIG. 5c, in step 420. conventional threaded connections, SOOd and 
SOOe, are fbnned in both expanded ends, SOOa and 500b, of the. tubular member 500. 
In an exemplary embodbnent, the threaded connections. 500d and 500e. are provided 
10 using conventional processes for fomiing pin and box type threaded connections 
available from A^Bradford. 

As illustrated in Fig. Sd. in step 425, a sealing member 500f is then applied onto the 
outside diameter of the non-expanded intermediate portion 500c of the tubular member 

15 500. The sealing number 500f may be applied to the outside diameter of the non- 
expanded intermediate portion 500c of the tubular member 500 using any number of 
Conventional oomnwrcjaily available methods. In a prefened embodiment, the sealing 
member SOOf applied to the outside dianneter of the intemiediate portion 500c of the 
tubular member 500 using convnercially availabte chemicat land temperature resistant 

20 adhesive bonding. 

In an exemplary embodiment, the expandable tubular members. 206. 214, and 220, of 
the system 200 are substantially ictontical to. and/or Incorporate one or more of the 
teachings of, the tubular members 300 and 500. 

25 

Refwing to Fig. 6, an exemplary embodimient of tubular expansion cone 600 for 
* radially expandlr^ the tubular members 208, 214. 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610. and a radial expansion siection 61 5. 

30 

In an exennpiary emtxxfiment. the radial expansion section 615 indiKles a first conical 
outer surface 620 and a second conjcal outer surface 625. The first cortical outer 
surface 620 includes an angle of attack d and the second conical outer surface 625 
includes an angle of attadc oa. In an exemplary erhbodlment. the angle of attack Oi is 
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greater than the angle of attack Q2. In this manner, the first conical outer surface .620 
optimaliy radially expands the Interrnediate portions, 206c. 214c. 220c. 300d. and 500c, 
of the tubular meml>ers, 206, 214. 220. 300. and 500. and the second conical outer 
surface 525 optimally radially expands the pre-expanded first and second ends. 208a 
5 and 206d. 214a and 214d, 220a and 220d. 300b and 300f. and 500a arid 500b, of the 
tubular members. 206. 214. 220. 300 and 500. In an exemplary embodiment, the first 
conical outer surface 620 Includes an angle of attack 0$ ranging from about 8 to 20 
degrees, and the second conical outer surfiace 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees In order to optimally radially expand and plastically 
10 deform the tubular members, 206. 214, 220, 300 and 500. More generally, the 
expanston cone 600 may indude 3 or more adjacent conical outer surfaces having 
angles of attack that decrease from the front end 605 of the expansion cone 600 to the 
rear end 610 of the expansion cone 600. 

15 Referring to F^. 7, another exemplary embodiment of a tubular expansion cone 700 
defines a passage 700a and Includes a front end 705, a rear end 710, and a radial 
expansion $ectk)n 715. In an exemplary emtwdiment, the radial expansion section 715 
Includes an outer surface having a sut^tantially parabolic outer proflie thereby 
pro\Ming a paraboloid shape. Ini this nrianner. the outer surface of the radial expansion 

20 section 715 provides an angle of attack that constantly decreases from a tnaxifnuni at 
the fiont end 70S of the expansion cone 700 to a ntNmum at the rear ami 710 of the 
expansion cone. The pamboBc outer profile of the outer surfece of the radial 
expansion section 71 S may be fbrmed usir^ a plurality of adjacent discrete conical 
sections and/br using a continuous curved surface. In thte manner, the region of the 

25 outer surface of the radial expansion sectioni 715 adjacent to the front end 70S of the 
expansion cone 700 may optimally radialy expand the intermediate portions. '206c 
214c. 220c 300d. and 500c of the tubular memtwrs. 206. 214. 220. 300. arid SOO. 
whBe the region of the outer surface of the radial expansion section 71 5 aCQaoent to the 
rear end 710 of the expansion cone 700 may optimally radially expand the pre- 

30 expanded first and second ends. 206a and 206d, 214a and 214d, 220a and 220d. 300b 
and 300f. and 500a and 500b. of the tubular nrvsmbers. 206. 214, 220, 300 and 500. In 
an exemplary embodiment, the parabolic proflie of the outer surface of the radial 
expansion section 715 is selected to provide an angle of attack that ranges from about 
8 to 20 degrees in the vicinity of the front end 705 of the expansion cone 700 and an 
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angle of attack In the vicmity of the rear end 71 0 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exennplary emlxKllnnent, the tubular expansion cone 204 of the system 200 is 
substantially identical to the expansion cones 600 or 700, and/or Incorporates one or 
more of the teachings of the expansion cones 600 and/or 700« 

In several alternative ennbodiments. the teachings of the apparatus 130, the system 
200, the expandable tubular memt>er 300, the method 400. and/or the expandable 
tubular member.SOO are at least partially combined. 

Refenrhg to Rg. 8, in an alternative embodiment, conventional temperature, piBssure, 
and flow sensors, 802, 804, and 806, respectively, are operably coupled to the 
perforated tubulars 145 of the apparatus 130, The temperature, pressure, and flow 
sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generated i)y the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. In several exemplary 
embodiments, the control algorithms utilized by the controller 810 for controlling the 
operation of the flow control valves 160 as a function of the operating temperature, 
pressure, and flow rates within the perforated tubular members 145 are conventional. 

Referring to Fig. 0, in an altemative embodin>ent. a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 
plastically defonming the solid tubular member Into engagement with the perforated 
tubuiai; nnember in a conventional manner and/or using one or mors of the radial 
expansion methods . disclosed In one or more of the following: (1) U.S. patent 
appHcation serial no. 09/454,139. attorney docket no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 00/510,913, attorney dodcet no. 25791.7.02, filed 
on 2/23/2000, (3) U.S. patent application serial no. 09/502.350, attorney dodcet no. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440,338,' 
attorney doclcet no. 25791.9.02, filed on 11/15/1999. (5) U.S. patent application serial 
no. 09/523,460, attorney docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
application serial no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
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(7) U.S. patent application serial no. 09/511.941, attorney dodwt no. 25791.16.02, filed 
on 2/24/2000, (8) U.S. patent applicaticHi serial no. 09/588,946. attorney dodtet no. 
25791.17.02. fiied on 6/7/2000, (9) U.S. patent application serial no. 09/559,122. 
attorney docket no. 25791 .23.02. filed on 4/26/2000. (10) PCT patent application serial 
5 no. PCT/USOa/16635, attorney docltet no. 25791.25.02. filed on 7/9/2000, (11) U.S. 
provisional patent application serial no. 60/162.671. attonney dodtet no. 25791 .27. filed 
on 11/1/1999. (12) U.S. pro^slona! patent eqsplication serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisional patent appHcatiort serial 
no. 60/159,082. attorney docket no. 25791.34, filed on 10/12/1999, (14) U.S. 

10 provisionar patent application serial no. 60/1 59.039. attorney docket no. 2S791 .36. filed 
on 10/12/1999. (15) U.S. provlsional patent apprication serial no. 60/159,033. attorney 
docket no. 25791.37. filed on 10/12/1999, (16) U.S. provisional patent application serial 
no. 60/212,359. attorney docket no. 25791.38, filed on 6/19/2000, (17) U.S. provistonat 
patent applicatkm serial no. 60/165.226. attorney docket no. 25791.39, filed on 

15 11/12/1999. (18) U.S. provisional patent applfcation serial no. 60/221.443. attorney 
docket no. 25791.45. fitod on 7/28/2000, (19) U.S. provlstonal patent application serial 
no. 60/221 .646. attorney docket no. 25791 .46, filed on 7/28/2000, (20) U.S. provlstonal 
patent application serial no. 60/233,638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provltional patent applKation serial no. 60/237,334, attorney 

20 docket m. 25791.48. filed on 10/2/2000. (22) U.S. provisional patent applicaton serial 
no. 60/270,007. attorney docket no. 25791.50. filed'on 2/20/2001; (23) U.S. provisional 
patent appHcatton serial no. 60/262,434. attorn^ docket no. 25791.51. fited on 
1/17/2001; (24) U.S. provlstonal patent application serial no. 60/259.486. attonney 
docket no. ^791.52. fited on 1/3/2001; (25) U.S. pravistonal patent applipation serial 

25 no. 60/303.740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provislohal 
patent application serial no. . 60/313.453. attorney docket no. 25791.59. filed on 
- 8/20/2001; (27) U.S. provlstonal patent appilcatton serial no. 60/317,985. attorney 
docket no. ^791.67, flted on 9/6/WOV. (28) U.S. provtelonai patent appKcation serial 
no. 60.316.386. attorney docket no. 25791.67.02. fited on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09/969.922. attorney docket no. 25791.69, fited on 
10/3/2001. the disclosures of which are incorporated herein by reference. In this 
manner, the solkl tubular menit>er 905 flufdtdy seals the radial passages formed in the 
perforated tubular memt>er 145 thereby preventing the passage of fluklic materials 
and/or formation material? through the perforated tubular niember. 
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Referring to Fig: 10. in an alternative embodiment^ tlie radial openings In one til the 
perforated tubular members 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the ladiat openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial openings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the inteifece between the pipe 1010 and the opposite ends of the one 
perforated tubular member 145. The hardenable fluidic sealing material 1005 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 seeling mmibers 140 prevent the passage of the hardenable fluldfc sealing material 
out of the annulus between the one perforated tubular n^ember 145 and the formation 
125. The pipe 1010 and sealir^ members, 1015 and 1020. are then removed from the 
apparatus 130. and the hardenable fluidic seating material is allowed to cure. A 
conventional drill string may then be used to remove any excess cured sealing rriaterial 

15 from the interior surface of the one prorated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material is a curable epoxy resin. 

In an altemative embodiment, as illustrated in Fig. 11, one or more of the perforated 
tubular members 145 of the apparatiB 130 are radially expanded and plastically 

20 deformed Into contact with the syrrounding fomiatim 125 thereby compressing the 
surrounding fonnation. in this manner, the surrounding formatlpn 125 is maintained in 
a state of compression thereby stabibdng the surrounding formation, reducing the flow 
of loose particles from the sunrounding fonnation into the radial openings of the 
perforatad tubular member 145, and enhancing tlie recovery of hydrocartmns from the 

25 surroimiing formation. 

In an attoniative embodiment, a seismic source 1105 Is positioned on a surfece 
location to thereby impart seismic energy into the formation 125. In this manner, 
particles lodged in the radtel openings in the perforated tubular member 145 may be 
30 dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnation 125. 

In an alternative embodlrrant, after the perforated tubular member 145 has been 
radiaRy e]q)anded and plasticatty formed into contect with the surrounding formation 
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125. theroby obupling the perforated tubular miamber 145 to the surrounding formatton, 
an impulsive load is applied to the perforated tubular member. The impulehm load may 
be applied to the perforated tubular moriber 145 by applying the load to the end of the 
apparatus 130. The impulsive load is then trahisferred to the sunounding formation 125 
5 thereby compacting and/or slurrtfying the sunounding formation; As a result, the 
recovery of hydrocartK>ns from the fomnation 125 Is enhanced. 

In an altemative embodiment, as illustrated in Fig. 12. a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that traverses the 

10 fonfnatibn 125. When the apparatus 130 Is positioned within the weHbore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonmatfon 125. In this manner, the surrounding fdmiatlon 
125 is maintained in a state of compression thereby stabilizing the surrounding 

15 formation, reducing the flow of loose particles from the sumjunding formation Into the 
radial openings of the perforated tubular member 145, and enhancing the recovery of 
hydrocarbons from the surrounding fonmation. . 

In an altemative enftbodlnnent» a seismic source 1215 is positioned on a surface 
20 location to thereby impart seismic energy into the fomnation 125. In this manner, 
particles lodged in the radial openings in the perforated tutxdar member 145 may be 
dl^odged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons firom the formation 125. 

25 In an ^amative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically fomried into contact with the wellbore casing 1205, 
thereby coupling the perforated tubular member 145 to the surrounding ftmnatton, an 
impulsive load Is applied to the perforated tubular member. The inq>ulsive load may be 
applied to the perforated tubular nrtember 145 by applying the load to the end of the 

30 apparatus 130. The impulsh/e load is then transferred to the sunounding fonmation 125 
therBt>y compacting and/or slunrifylng the surrounding formation. As a result, the 
recovery of hydrocarbons from the formation 125 is enhanced. 
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Referring to Fig. 13, in an altemative emtxxlinwnt, onj9 or more, perforated tutMJiar 
members 1305 are coupled to one of the perforated tubular members 145 by radially 
exf^nxOng and plaslically deformirtg the perforated tubular menrtber into engagement 
witti the perforated tubular member In a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed In one or mom of the Ibllawing: (1) U.S. 
patent application serfed no. 09/454.139. attorney docket no. 25791.03.02. filed on 
12^1999, (2) U.S. patent application serial no. 00/510.913. attorney docket no. 
25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial no. 09/502.350, 
attorney docket no. 25701.8.02, filed on 2/10/2000, (4) U.S. patent applicatkm serial 

10 no. 09/440.338. attomey docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
application serial no. 09/523.460. attomey docket no. 25791.11 :02. filed on 3/10/2000, 
(6) U.S. patent applicatran serial not 09/512,895. attomey docket no. 25791.12.02, filed 
on 2/24/2000. (7) U.S. patent application serial no. 09/511,941. attomey docket no. 
25791.16.02, filed on 2/24/2000. (8) U.S. patent application serial no. 09/588.946, 

15 attomey docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial 
no. 09/559,122, attomey docket no. 25791.23.02, filed on 4/26/2000, (10) PCT patent 
appilcatkMi serial no. PCTAJSOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000, (1 1 ) U.S. proviskMial patent application serial no. 60/1 62.671 , attomey docket 
no. 25791.27. filed on 11/1/1999. (12) U.S. provisional patent application serial no. 

20 60/154,047, attorney docket ho. 25791.29, filed on 9/16/1999, (13) U.S. provistonal 
patent applicatton serial no. 60/159,082, attomey docket no. 25791.34, filed on 
10/12/1999, (14) U.a provisional patent application serial no. 60/159,039, attomey 
docket na 25791.36. filed on 10/12/1999. (15) U.S. provisional patent appHcation serial 
no. ,60/159.033. attomey docket no. 25791.37. filed on 10/12/1999. (16) U.S. 

25 ' provistonal patent applicatkm serial no. 60/212.359. attomey docket no. 25791.38, filed 
on 6/19/2000. (17) U.S. provistonal patent application serial no. 60/165.228, attorney 
docket no. 25791 .39. filed on 1 1/12/1999. (18) U.S. provisk)nal patent pppltoatkm serial 
no. 60/221,443. attorney docket no. 25791.45. filed on 7/28/2000. (19) U.S. provisional 
patent applicatton serial no. 60/221.645., attomey docket no. 25701.46. filed on 

30 7/26/2000, (20) U.S. prDVlsk)nal patent applicatton serial no. 60/233,638. attomey 
docket no. 25791 .47, filed on 9/18/2000, (21 ) U.S. provistonal patent application serial 
no. 60/237,334. attorney docket no. 25791.48, filed on 10/2/2000, (22) U.S. provistonal 
patent appHcatton serial no. 60/270,007, attomey docket no. 25791.50, filed on 
2/20/2001: (23) U.S. provisional patent appficeUon serial no. 60/262.434. attomey 
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docket no. 2&791.51. filed on 1/17/2001; (24) U.S. provisional patemt application serial ' 
• no. 60/2S9.486. attorney dodcet no. 25791.52, filed on 1/3/2001; (25) U.S. provisioiial 
patent applicalion serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/8/2001; (26) U.S. proylstonal patent appDcatkm serial no. 60/313,453, attom^ docket 
5 no. 25791.59, filed on 8/20/2001; (27) U.S. provisional patent applteation serial no. 
60/317,985. attorney docket no. 25791.67, filed on 9/6/2001; (28) U.S. provistonal 
patent appllcatkm serial no. 60/316.386. attorney docket no.. 25791 .67.02,. filed on 
9/1O/20O1; and (29) U.S. 4itlliiy patent applk»tlon serial no. 09/969,922, atbmey docket 
no. 25791.69. filed on 10/3/2001, the dsckssures of vvhich are incorporated hereki by 
10 reference. In this manner, the peiffbrated tubular member 905 modifies the flow 
characteristics of Vho perforated tubular member 145 thereby pemnitting the operator of 
the apparatus 130 to modify the oyeraii flow characteTistics of the apparatus. 

In an alternative embodinf)ent, as illustrated in Fig. 14, a one-way valve. 1405 such as, 
IS for example, a c^etk valve fluMicly couples the intenor of a pair of adjacent perforated 
tubular members, 145a and 145b, that extract hydrocarbons from con^sponding 
subterranean zones A and B. In this ntanner. if zone B becomes depleted. 
hydrocartxMis that are being extracteici from zone A will not fiow into the depleted zone 
B. 

20 

In an aKemative embodiment, as iiiustrated in Fig. 15, the apparatus 130 is used to 
extract geothermal energy from a targeted subterranean geothermal zone 1 505. In this 
nrianner, the operattonal ^dency of the extracUon of geothermal energy is sigrfficantly 
enhanced due to the increased inlsmal diameters of the various radially expanded 
25 eleiranb of the apparatus 130 that pennit greater voluinetric flows. 

In on alternative embodiment, the perforated tubular members. 145, 210. 212. 216. 
218. and 1305 of the apparatus 130 may be cleaned ftirther raifial expansion of the 
pofforated tubular rrambers. in an exemplary embodlmeM the amount of further radial 
30 expanston required to dean the radial passages of the perforated tubular members 
145. 210. 212, 216. 218. and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that indudes a zonal isolation assembly induding 
one or more miki tubular membsrs, eadi solM tubular member induding one or more 
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external seals, and one or more perforated tubular members coupled to the solid 
tubular members, and a shoe coupled to the zonal Isolation assembly. In an exemplary 
embodiment, the zonal Eolation assemlply further includes one or more Intemnediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 membeis, each intemnediate soHd tubular member including one or more exiemal 
seals. In an exemplary embodiment, the zional isolation assembly further includes one 
or mere vah« members for oontroiiihg the flow of fluidic materials between the tubular 
members. In an exemplary embodiment, one or more of the intennediate soDd tubular 
members include one or more valve members. 

An apparatus has also been described that includes a zonal isolation assembly that 
indudas one or more primary solid tubulars. each primary soTid tubular Including one or 
more external annular seals, h perforated tubulars coupled to the primary solid 
tubulars, and n-1 intermediate solid tubulars coupled to and interleaved among the 
perforated tubulars. each intemiedlate solid tubular including one or more external 
arinuiar seals, and a shoe coupled to the zonal isolation assembly. 

A method of isolating a first subterranean zone from a second subtenenean zone in a 
wtellbore has also been described that includes positioning one or more prima 7 solid 
tubulars within the wellbors, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perfwatod tubulars virithin the wellbore, the perforated 
tubulars traversing the second subtemanean zone, fluididy coupling the perforated 
tubulars and the primary solid tubulars. and iweventing the passage of fluids from ttte 
flret subterranean zone to the second sui)tefranean zond within the vireiibore exiemat to 
the solid and perforated tubulars. 

A method of extracting materials firom a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars within the wellbore. fluididy coupling the 
primary solid tubulars with the casing, positioning one or man perfbratad tubulars 
within the wellbore. the perforated tubulars traversing the produdng subterranean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars. fluididy 
isoiaUng the produdng subterranean zone from at least one other subtenanean zone 
within the wellbore. and fluididy ooui^g at least one of the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiments thie method further 
includes pontroHably fluidicly deooupling at least one of the perforated tubulars from at 
l^est one o«her of the perforated tubulars. 



5 An apparatus has also been described that includes a subterranean fonnation including 
a \raiIbore, a anal isolation assembly at lirast partially positioned within the wellbore 
that includes one or more solid tubular members, each solid tubular member including 
one or more extemal seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assembly, wherein at least one of the solid tubular msmbers and the 
peffbrated tubular members are fonmed by a radial expansion process perfbnmed within 
the wellbore. In an exemplary embodimwit. the zonal isolation assembly further 
includes one or more Intenmediate solid tubular members coupled to and interleaved 
among the perforated tubular members, each intennedidte solid tubular member 

15 Including one or more external seals, wherein at least one of the solid tubular 
members, the perforated tubular members, and the intenmediate solid tubular members 
are fonmed by a radial expansion process perfomied within the wellbore. In an 
exemplary embodiment, the zonal isolation assembly further comprises one or more 
valve members for controlling the flow of fluids between the solid tubular members and 

20 the perforated tubular members, in an exemplary embodiment, one dr more of the 
intermediate solid tubular members include one or more valve nnennbers for controlling 
, the flow of fluids between the solid tubular members and the perforated tubular 
memtiers. 

25 An apparatus has also been described that includes a subtenranean fbrmatton including 
a wellbore. a zonal isotation assenr^ly positioned wmn the wellbore that includes one 
or nriore primary solid tubulars. each primary solid tubular including one or more 
extemal annular seals, n perflated tubulars positioned coupled to the primary solid 
tubtdars, and n-1 intenmediate solid Uibulars. coupled to and interleaved among the 

30 perforated tubulars, each intennediate solid tubular including one or more extemal 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubidars, the perforated tubulars, and the intennediate solid 
tubulars are formed by a radial expansion process perfonned within the wellbore. 
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A method of isolating a first subterranean zone from a second subtenanean zone in a 
weHbocB lias also been described that includes positionmg one or more primary solid 
tubularB within the wellbore. the primary solid tubidars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wellbore, the perforated 
5 tubulars traversing the second subterranean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluidicly coupling 
the perforated tubulars and the primary solid tubulars, and preventing the passage of 
fluids firom the first subterranean zone to the second subterranean zone vdthin the 
wenbora extenial to the primary solid tubulars and perforated tubulars. 

10- 

A method of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore induding a casing, has also been described that Includes 
positioning one or more primary solid tubulars Virtthin the wellbOTB, poslfloning on^ or 
more perforated tubulars within the welibore, the perforated tubulars traversing the 

15 producing subterranean zone, rajially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the weHbors, fluidicly coupling the primary 
solid tubulars with the casing, fluidicly. coupling the perforated tubuiars with the primary 
soSd tubulars, fluididy isolating the produdng subtenanean zone from at least one 
other subtenanean zone within the welibore. and fluidicly coupling at least one of the 

20 perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the nrathod further indudes oontrdlably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described thjat indudes a subtenanean fonnatlon Induding 
25 a weHbore. a zonal isolation assembly positioned within the welibore that indudes n 
solid tubular members positioned wiMn the weObore, each solid tubular member 
Induding one or nrnm external seals, and n-1 perforated tubular membere positioned 
within the weUbora coupled to arid interteaved among the sdU tubular membere. and a 
shoe positioned within the welibore coupled to the zonal Isolation rasembty. In an 
30 exemplary embodiment, the zonal isolation assembly further comprtees one or nrwre 
valve members for controlling the flow of fluids between the soDd tubular membere and 
the perforate tubular memt)ere. In an exemplary embodiment, one or more of the 
solid tubular membere Indude one or more yalve membere for controlling the! flow of 
fluids between the solid tubular mentbere and the perforated tutnilar membere. 
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•A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that iridudes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 

5 subterrahean zone; means for positioning one or mors perforated, tubulars withtn the 
weilbore, the perforated tubulars traversing the second subterranean zone, means fa 
fluMiciy coupling the perforated tubulars and the primary solid tubulars. and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore mtemal to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone In a wellbore. at 
iaast a portion of the wellbore Including a casing, has also been described that Includes 
means for positioning one or more primary solid tubulars within the wellbore, means for 

15 fluidicly coupling the primary solid tubulars with the casing, means for positioning one 
or more perforated tubulars within the wellbore, the perforated tubulars traversing the 
producing subterranean zone, means for fluidldy coupling the perforated tubulars with 
the primary solid tubulars, means for fluidicly isolating the producing subtenanean zone 
from at least one other subtenranean zone vrtthln the wellbore, and means for fluidicly 

20 coupling at least one of the perforated tubulars with the producing subtenanean zone. 
In an exemplary embodiment, .the system further includes means for coritroliably 
flukfldy decoupling at least one of the perforated tubulars from at least one other of the 
perforated tubulara. 

25 A system fa isolating a firat subterranean rone from a second subtenranean zone in a 
wellbore has also been described that Includes nrieans for posWorung on6 or more 
' primary solid tubulars within the wellbore, the primary solid tubulars traversing the first 
subterranean zone, means for po^oning orte or more perft>rated tubulars within the 
wellbore. the perforated tubulars traversing the second subtenranean zone, means for 

30 radially expanding at least one of the prinriary solid tubulars and perforated tubulars 
* within the wellbore, means for fluidicly coupling the perforated tubulars and the primary 
soTid tubulars, and means for preventing the passage of fluids fmr\ the first 
subtenanean zone to the second subten^nean zone within the wellbore external to the 
primary soBd tubulars and perforated tubulars. 

SO 



A system for extracting material from a producing sutxten^anean zone in a wellbore» at 
least a portion of the wellbore Induding a casing, has also been described that includes 
means for positioning one or more primary solid titulars within the welibore, means for 
5 positioning one or more perforated tubulars within the welibore, the perforated tubuiars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the primary solid tubulars.and the perforated tubulars within the welibore^ means for 
fluididy coupling the primary solid tubulars with the casing, means for flukiicly coupling 
the perforated tubulars with the solid tubulars, means for fluidiciy isolating the 
10 producing subterranean zone from at least one other subtenanean zone within the 
welibore, and means for fluidiciy coupling at least one of the perforated tubulars with 
the producing subterranean. zor>e. In an exemplary embodiment, the system further 
incliKles means for oontroHabty fluididy decc^pling at least one of the perforated 
tubulars from at least one other of the perforated tubulars. 

15 

A system for Isolating subterranean zones tiaversed by a welibore has also been 
described that includes a tubular support member defining a first passage, a tubular 
expanston cone defining a second passage fluidiciy coupled to the first passage 
coupled to an end of the tubular support member and comprising a tapered end, a 

20 tubular liner coupled to and supported by the tapered end of the tubular expansion 
cone, and a shoe defining a valveable passage coupled to an end of the tubular liner, 
wherein the tubular liner includes one or more expandiMe tubular members that each 
include a tubular body oorhprising an Intermediate portion and first and second 
expanded end portions coupled to opposing ends of the intennedlate portion, and a 

25 sealing mmdief coupled to.the exterior surfope of the intermediate portion, and one or 
more slotted tubular members coupled to the expandable tubutar members, wherein 
the Inside diameters of the other tubular members are greater than or equal to the 
outside diameter of the tubular expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portkKis are greater than the wall 

30 thickness of the intemnedlate portton. In an exemplary embodiment, each expandable 
tubular member further Includes a first tubular transitionary member coupled between 
the first expanded end portion and the rntermedlate portton, and a second tubular 
transitionary member coupled between the second expanded end portton and the 
intemnediata portion, wherein the angles of inciinatton of the first and second tubular 

51 



9 



transttionary members relative to the Intemtedtate portion ranges from about 0 to 30 
degrees. In an exenr^lary embodiment, the outside diameter of the Intermediate 
portion ranges from atxMJt 75 percent to about 98 percent of the outside diametens of 
the first and second expanded end portions. In an exemplary embodiment, the burst 
5 strength of tt)e first and second expanded end portior^ to substantially equal to the 
burst strength of the intennedlate tubular section. In an exemplary embodinrtent, the 
ratio of the inside diameters of the first and second expanded end portions to the 
interior diameter of the intemnediate portion ranges from about 100 to 120 percent In 
an exemplary embodinrant, the relationship between the wall thiclcnesses ti, \^ and t^^ 

10 of the first expanded end portion, the second expanded end portion, and the 
intermediate portion, respectively, of the expandable tubular members, ttie inside 
diameters Di, D2 and Dint of the first expanded end p<xtion, the second expanded end 
portion, and the intemiediate portion, respectively, of the e)qjandable tubular members, 
and the inside diameter TK^obt^ of the wellbpre casing that the expandable tubular 

1 5 member vAW be inserted into, and the outside diameter Dcm of the expansion cone that 
will be used to radially expand the expandat^ tubular member within the wellbore is 
given by the following expression: 

DweUhore-2 -hNr^D^ +'wr •^/jvr 1 

wherem ti = 12; and wherein Di = D2. In an exemplary embodiment, the tapered end of 
20 the tubular expansion cone includes a plurality of adjacent discrete tapered sections. 
In an exemplary embodiment, the angle of attack of the adjaoent discrete tapered 
sections increase? In a continuous manner from one end of the tubular expansion cone 
to the opposite end of the tubular expansion cone, in an e)wmplary embodiment, the 
tapered end of the tutHjIar expansion cone includes an parabotoid body. In an 
25 exemplary embodiment, the angle of attack of the outer surface of the parabotoU body 
increases In a continuous manner from one end of the. parabolcrid body to the opposite 
end of the paraboloid tKxty. In an exemplary embodiment, the tubular liner comprises 
a plurality of expandable tubular members; and wherein the other tubular manors are 
interleaved among the expandable tubular members. 

30 

A method of isolating subtemanean zones traversed by a wellbore has also been 
described that Includes positioning a tubular liner within the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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weHbore. In an exemplary embodlnnent a plurality of discrete portions of the tubular 
liner are radialty expanded Into engagement with the welltyore. In an exemplary 
embodiment, the remaining portions of the tubular Hner are not radbily expanded. In 
an exemplary embodiment, one of the discrete portions of the tubular liner is radially 

5 expanded by injecting a fluidic material into the tubutdr linen and wherein the remdning 
ones of the discrete portions of the tubular liner are radteiily expanded by puiling an 
expansion cone through the rernaining ones of the discrete portions of the tubular liner. 
In an exemplary ennbodiment, thd tubular Hner comprises a plurality of tubular 
members; and witerein one or more erf the tubular members are radially expanded into 

1 0 • mgagement with the wellbore and one or more of the tubular members are not radially 
expanded into engagement with the wellbore. In an exemplary embodiment, the 
tubular members that are mdlally expanded into engagement with the wellbore 
comprise a porfion that is radially expanded Into engagement with the wellbore and a 
portion that te not radially expanded into engagement with the wellbore. In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that eiach Indudi^ a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, and a sealing member coupled to the exterior surface of the Intemiediate 
portion, and one or nKxe slotted tubular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the sbtted tubular members are greater than 
or equal to the fnaximum inside diameters of the expandable tubular memberB. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the slotted tubular members are interieaved among the 
expandable tubular m^nbers. 

25 

A system for isolating subterrartean zones traversed by a wellbore has also been 
described that hdudes means for posiUbning a tufcfular liner within the wellbore, and 
means for radtaily expanding one or more discrete portions of tl>e tubular liner into 
engagement with the wellbore. In an exemplary ennbodiment, a pluraiity of decrete 
30 portions of the hjbuiar linjM* are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the rentaining portions of the tubular Dner are not radialty 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner is 
radialty expanded by injecting a fluldic material into the tubular liner; and wtierein the 
other discrete portions of the tubular liner are radially expanded by pulling an 
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expansion cone through the other discrete portions of the tutHilar liner. In an 
< exemplary embodiment, the tubular liner includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the welibore and one or more of the tubulsr members are not radtelly expanded 
5 Into engagement with the weilbore. In an exemplary embodiment, the tubular members 
that are radially expanded into engagement with the weilbore include a portion that is 
radially expanded into engagement with the weilbore and a portion that is not radially 
expanded into engagennent with the weilbore. 

10 An apparatus for isolating subterranean zones has also been described that includes a 
subtenranean formation defining a borehole, and a tubular liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an exemplary embodiment, the tubular liner is coupled to the borehole by 

15 a process that Includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of the tubular tlner Into engagement with the 
borehole. In an exemplary embodiment, a plurality of dtecrete portions of the tubular 
liner are radially expanded Into engagement with the borehole, in an exemplary 
embodiment, the remaining portions of the tubiiar liner are not radially expanded. In 

20 an exemplary embodiment, one of the discrete portions of the tubular liner is radially 
expanded by injecting a fluidic material into the tubular liner; and wherein the other 
discrete portions of the tubular liner are radial^ expanded by pulling ah expansion cone 
through the ottter discrete i)ortion8 of the tubular liner. In an exernplary embodiment, 
the tubular liner oomprises a plurality of tubular members; and wherein one or more of 

25 the tubular members are radially expanded into engagement with the borehole and one 
or more of the tubular members are not radially expanded into engagement with the 
borehole. In an exemplary embodiment the tubuter members that are radially 
expanded into engagement with the borehole include a portion that is radially 
expanded into engagement with the borehole and a portion that is not radially 

30 expanded into engagement wltti the borehole. In an exemplary embodiment, prior to 
the radiat expansion the tubular liner includes or>e or more expandable tubular 
members that each Include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of the Intennedlate 
portion, and a sealing nriember coupled to the exterior surface of the intennedlate 
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portion, and one or more slotted tubuldr niembers coupled to the expandat>le tubular 
members, wherein the inside diameters of the slotted tubular members are greater tten 
or equal to the maximum Inside diameters of the expandabto tubular members. In an 
exemplary embodbnent. the tubular liner includes a plurality of expandable tubular 
5 , members; and wherein the slotted tubular members are interleaved among the 
expandable tubular nimibers. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each soHd tubular niember ir^duding one or more 

10 external seals, one or.nwre perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlBng.the flow of fluldic materials through the perforated tubular 
members, one or more temperature sensors q)erably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature within the 

IS perforated tubular members » one or more pressure sensors operably coupled to one or 
more of the perforated tubular members for monitoring the operating pressure within 
the perforated tubular members, arid one or more flow sensors operably coupled to 
one or more of the perforated tubular members for nK)nltor1ng the operating flow rate 
within the perforated tiAular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow oodM valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitorihg the temperature, pressure 
and flow sensors and controlling the operatipn of the flow control vaNes. At least one 
of the soHd tubular members and the perforated tubular members are fomned by a 
radial expahdon process peribrmed within the weiibore. . . 

25 

A method of isolating a first subterranean zone from a second subterranean zona in a 
weiibore has ateo bwn described that includes positioning one or more solid tubulars 
within the wellborn, the solid tubulars traverdng the first subterranean zom, positioning 
one or more perforated tubuiafs within the vMtlbore, the perforated tubulars traversing 
30 the second subterranean zorie, radially ex|»ndlng at least one of the primary solid 
tubulars and perforated tubulars wfthin the weiibore. fluldicly cpupling the perforated 
tubulars and the solid tubulars, preventing the passage of fluids from the first 
subterranean ^e to the second subtenanean zone vtrithin the weiibore extemal to the 
solid tubulars and. perfbrated tubulars, rrionitoring the operating temperatures, 
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pressures, and fbw raies within one w more of the perforated tubulars. and controlling 
the flow of fluidic materials through the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

A method of extracting materials from a producing subtenfanean zone in a wellbore» at 
least a portion of the wellbbre including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars wltWn the wellbore, the perforated tubulars traversing the producing 
subtenanean zone, radially expanding at least one of the solid tubulars and the 
perforated tubulars vAth\r\ the wellbore, fluldidy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isolating the producing subtenanean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 
fl(«w rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for Isolating a flrst subterranean zone from a second subterranean zone in a 
welbore has also been described that Indudes means for positioning one or more solid 
tubulars ^in the welibore, the solid tubulars traversing ttie first subterianean 20T\e, 
means for positioning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore. 
means for fluididy coupling the perforated tubulars and the solid tubulars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone withih the welibore external to the solid tubulars and perforated 
tubulars, nr^eans for nvonltoring the operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
fluidic materials through the perforated tubulars as a function of the monltorad 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subtenanean zone in a wellbora, at 
least a portion of the wellbore induding a casing, has also been described that includes 
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rmans for positioning one or more solid tubulars within the welltmre. means for 
positioning one or more perforated tubulars within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the soTid tubulars and the perforated tubulars within the weilbordi means for fluididy 
5 coupling the solid tubulars with the casing, mjsans for fluidicly coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the produdr^ subteiranean 
zone from at least one otho* subterranean zone wHhin the wellbore, means for fluidicly 
coupling at least one of the perforated tubulars with the producing subtenanean zone» 
means for monitoring the operating temperatures, pressures, and flow rates within one 
10 • or more of the perforated tubulars. and mear>s for controlling the flow of fluldic 
nf>aterials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also been described that includes a zonal Isolation assembly 
15 including: one or more solid tubular n^embers, each solid tubular member Including one 
; or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the rad^l passages of the perforated tubular members, and a 
20 shoe ooupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are formed by a radial expansion 
process performed within the welibore. and the solid tubular liners are formed by a 
radial expenslon process perfbnned within the wellbore. 

25 A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described Viat includes positioning one or more solM tubulars 
within tile wellbore. the solid tubulars traveling the'.flrst subterranean zone, posltionbig 
one or more perforated tubulars each including one or more radial passages within the 
wellbore. the perforated tubulars traversing the second subtenanean zone, radially 

30 expanding at least one of tt>e solkJ tubulars and perforated tubulars within the weflboie, 
fluididy coupling me perforated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the flrst subtenranean zone to the second subterranean zone 
within the wellbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or more of the 
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perforated tubulars, and radially expanding and plastically deforming the soU tubular 
liners witNn the interior of one or more of the perforated tubulars to fluktidy seal at 
least some of the radial passages of the perforated tubulars. 



5 A method of extracting rmterials frorri a producing subterranean zone in a welllaore, at 
least a portion of the weilbore including a casing; has also been described that includes 
positioning one or more solid tubulars within the weilbore. positioning one or more 
perforated tubulars each including one or more radial passages wHhln the weilbore, the 
perforated tubulars traversing the producing subtenrariean zone, radially expandir>g at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore. (luidiciy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars* fluididy isolating the produdng subtenranean zone from at least 
one other subterranean zone within the weilbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 

IS solid tubular liners within the interior -of one or more ct the perforated tubulars, and 
radially expanding and plastically defonning the solid tubular liners within the interior of 
one or more of the perforated tubulars to fluididy seal at least some of the radial 
passages of the perflated tubulars. 

20 A system for isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that Indudes means for positioning one or more solid 
tubulars within tha weilbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars each indudtng one or more 
radial passages wtthin the weilbore, the perforated tubulars traversing the second 

25 subterranesdi zone, means for radially expanding at least one of the soBd tubulars and 
perforated tubulars within the weilbore, means fcx* fluididy coupling the perforated 
tubulars and the solid tubulars, means for preventirig the passage of fluids from the first 
subtenanean zone to the second subtenanean zone within the weilbore external to the 
primary solid tubulars and perforated tubulars, means for positioning one or more sdid 

30 tubular liners within the Interior of one or more of the perforated tubulars, and means 
for radially expanding and plastically defomvng the solid tubular liners within the interior 
of one or more of the perforated tubulars to fluididy seal at least soihe of the radial 
passages of the perforated, tubulars. 
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According to another aspect of the present inventioa a systeni for extracting ntaterlals 
from a producing subterranean zone in a welft)ore. at least a portion of the wellbore 
tndudirig a casing, has also been described that includes means for positioning one or 
more soDd tubulars wtthin the weltborep means for positioning one or more perforated 
5 tubulars each including one or more radial passages wtthin the weDbore, the perforated 
tubulars traversing the producing subterranean zone, means for radially expanding at 
least one of the soHd tubulars and the perforated* ytxjlare within the wellbore. means 
for fluldidy coupling the solid tubulars with ttie caasing, means for fluidlcly coupling the 
perforated tubulars with the solid tubulars, means for fluidlcly isolating the producing 

10 subterranean zone from at least one other subtenanean zone within the wellbore, 
means for fluidlcly coupling at least one of the perforated tubulars with the producing 
subterranean zone, means for positioning one or more solid tubular liners wHhln the 
interior of one or more cX the perforated tubulars, and means for radially expanding and 
plastically defomiing the solid tubular liners within the iriterior of one or more of the 

15 perforated tubulars to fluidicly seal at least some of the radial passages of the 
perforated tubulars. 

An apparatus has also been descrit}ed that includes a zonal Isolation assenrt)ly 
including: one or more solid tuhular members, each solid tubular member including one 
20 or nrK>re external seals, one or more perforated tubular members each Including radial 
passages coupled to the solid tubular members, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the nsidial 
passages of the perforated tubular members, and a shoe coupled to the zmai fsolation 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described that includes positioning one or more soHd tubulars 
withfn the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
one or nrKxe perforated tubulars each including one or more radial passages within the 
30 wellbore. the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars ahd prorated tubulars within the wellbore, 
nuidicly coupling the perforated tubitors and the primary solid tubulars. preventirtg the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore external to the primary sdU tutnilars and perforated tubulars, 
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sealing off an annular region within at least one of the perforated tubulars, and injecting 
a hardenable fluldic sealing material Into the sealed annular regions of the perforated 
lubulars to seal off at least some of the radial passages of the perforated tububrs. 

5 A method of extracting materials fix>m a producing subtenBhean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore. positioning one or nriore 
perforated tubulars each Including one or more radial passages wKMn the weflbore, the 
perforated tubulars traversing the producing subten^nean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars within the weilbore, fluididy 
coupling the s(^id tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluidiciy Isolating the produdng subterranean zone from at least 
one other subterranean zone within the weilbore. fluidiciy couplirig at least one of the 
perforated tubulars with the producing subten^anean zone, sealing off an annular regior) 

IS within at least one of the perforated tubulars, and injecting a hardenable fluidic sealing 
material into the sealed anriular regions of the perforated tubulars to seal off at least 
some of the radial passageis of the perforated tubulars. 

A. system for isolating a first subterranean zone from a second subterranean zone in a 
20 weilbore has also been described that indudes means for positioning one or more solid 
tubulars within the weilbore, the solid tubuiare traversing the first subtenanean zone, 
means for positioning one or rnore perforated tubuiare each induding one or more 
radial passages within the weilbore, the perforated tubuiare traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubuiare within the weilbore, mearis for fluidiciy coupling the perforated 
tubuiare and the solid tubuiare, means for preventhig the passage erf fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubuiare and perforated tubuiare, means for sealing off an annular region 
within at least one of the perforated tubuiare, and means for injecting a hardenable 
30 fluldic sealing material into the sealed annular regions of the perforated tubutars to seal, 
off at least some of the radial passages of the perforated tubuiare. 

A system for extracting materials from a produdng subtenanean zone in a weilbore, at 
teast a portion of ttie weilbore induding a casing, has also been described that indudes 
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means for positioning one or more soTid tubulars within the weilbore. means for 
positioning one or more perforated tubulars each including one or more radial 
passages within the we!!tx)re, the perforated tubulars traversing the producing 
subtenranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars vvithjn the weilbore, means for fluidiciy coupling the solid 
tubulars with the casing, means for fluidiciy couplirig the perforated tubulars with the 
solid tubulars. means for fluididy isolating the (rodudng subterranean zone from at 
least one other subtenranean zone witNn the weilbore, means for fluididy coupling at 
ieasd one of the perforated tubulars with the produdng subterranean zone, means for 
10' sealing off an annular region within at least one of the perforated tubulars, and means 
for Injedlng a hardenable fluldic sealing material Into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been described that frjdudes a zonal isolation assembly 
posttimed within a weilbore that traverses a subterranean formatbn induding: one or 
more solid tubular members, each solid tubular member Induding one or more extemal 
seals, one or more perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the solid tubular 

20 members and the perforated tubular members are fcmied by a radial expansion 
process performed within the weilbore, and at least one of the perfbrated tubular 
members are radially expanded into intimate contact with the subterranean formation* 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into Intimate contact with the subterranean formation compress the 

25 subterranean fonmation. 

A method of isolafing a first subtenranean zone from a second subtenanean zone in a 
weilbore has also been described that indudes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing th6 first subterrar^ean zone; positioning 
30 one or more perforated tubulars within the weilbore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the primary sdid tubulars and perforated tubulars within the 
welttx^re. radially expanding at least one of the perforated tubulars Into intimate. contact 
with the second subterranean zone, fluididy coupling the perforated tubutare and the 



61 



solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. In an e)»mp(ary embodiment, the perforated tubulars that are 
radially expanded Into Intimate contact with the secorxj subtenanean zone compress 
5 the second subterranean zone. In an exemplary embodiment, the method further 
includes vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocarbons ftom the second subtenanean zone. In an exemplary embodiment, the 
method further includes vibrating the second subtenanean ^>ne to dean the^ radial 
passages of the perforated tubulars that are radially expanded into Intimate contact 
10 with the second subterranean zone. In an exemplary embodintent, the mettiod further 
includes applying an Impulsive load to the perforated tubulars that are radially 
expanded into intimate contact with the second subtenranean zone to Increase the rate 
^ of recovery of hydrocarbons from the second ^bterranean zone. 

15 A method of extracting materials from a producing subterranean zone in a vyellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or vnom solid tubular^ within the wellbore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traverslr^ the producing subtenranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars within the wellbore, radially 
expanding at least one of the perforated tubulars Into Intimate contact with the 
producing subtenanean zone, fluidlcly coupling the solid tubulars with the casing, 
fluididy coupling the perforated tubulars with the solid tubulars. fluidlcly Isolating the 
producing subterranean zone from at least one other subterranean zone wtthin the 

25 wellbore. and fluididy coupling at least one of the perforated tubulars with the 
produdng subtenanean zone. In an exemplary embodimentp the perforated tubulars 
that are radially expanded into Intimate contad with the producing subterranean zone 
comprsss the fxodudng subterranean zone. In an emmplary embodiment, the method 
further includes vibrating the produdng subterranean zone to Increase the rate of 

30 recovery of hydrocartxm from the producing subtenranean zone. In an exemplary 
embodiment the method further indudes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
Intimate contad with the produdng subterranean zone. In an exemplary eml>odln^ent, 
the method further indudes applying an impulsive load to the perforated tubulars mat 



are radlaUy expanded into intimate contact with the producing subterranean zone to 
Increase the rate of reooveiy of hydrocart>ons from the producing subtennanean zone. 

A system for isolating a first subterranean zone from a second subtenranean zione In a 

5 wellbore has also been described that includes means for positioning one or more solid 
tubuiars wlttiin the wellbore. the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubuiars traversing the second 
subterranean zone, means fcv radiatly expanding at least one of the solid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into Intimate contact with the second subten-anean zone, means for 
fliMldy coupling the perforated tubulars and the solid tubulars, and means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary emlxxJiment the means for radially expanding at least one 
erf the perforated tubulars Into intimate contact wtth the second subterranean zone 
conf^>rtee3 means for compressing the second subterranean zone. In an exemplary 
embodiment, the system further includes means fbr vibratlrvg the second subtenranean 
zone to increase the rate of recovery of hydrocart)ons from the second subterranean 

20 zone. In an exemplary embodiment, the system further includes means for vibrating 
the second subterranean zone to dean the radial passages of the perforated tubulars 
that are radially expanded into intimate contact with the second subterranean zone. In 
an exemplary embodiment, the system further includes means for applying an 
impulsive load to the |)erforated tubulars that are radially expanded Into intimate 

25 contact with tto seoond subtenanean zone to Increase the rate of recovery of 
hydrocarbons from the second subterranean »ne. 

A system fbr extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the weDbore including a casing, has also been described that Includes 
30 means for positioning one or more solid tubuiars within the wellbore, means for 
positioning one or more perforated tubulars v^in the wellbore each including one or 
more radial openings, the perforated tubulars traversing the producing subtenranean 
zone, means for radially expanding at least one of the solid tubulars and the perforated 
tubulars within the wellbore, means for radially expanding at least one of the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluidlcly 
C0i4)lng the solid tubulars with the casing, nmn$ for fluldidy coupling the perforated 
tubulars with the solid tubulars, means for fluididy isolating the producing subterranean 
zone frorn at leaM ohe other subterranean zonis within the weilbore, and means ^or 
5 fluUldy coupling at least one of the perforated tubulars with the producing 
subterranean zone. In an exemplary embodinient, the means for radially expanding at 
least one of the perforated tubulars into intimate contact with the producing 
subterranean zone comprises rneans for omipressing the producing subterranean 
zone. In an exemplary embodimerit, the system further includes means for vibrating 

10 • the producing subterranean zone to increase the rate of recovery of hydrocart>ons from 
the producing subteranean zone. In an exenr>plary embodiment, the system further 
includes means for vibrating the producing subterranean zone to dean the radial 
passages of tt)e perforated tubulars that are radially expanded Into Intimate contact 
with ths produdng subterranean zorie. In an exemplary embodiment, the system 

15 further indudes means for applying an impulsive load to the perforated tubulars that 
are radiaHy expanded Into Intimate contact with the produdng subterranean zone to 
increase the rate of recovery of hydrocartx)ns from the produdng subterranean zone. 

An apparatus has also been . described that indudes a zonal isolation assembly 
20 position^ within a weilbore that traverses a subterranean fomiatton and indudes a 
perforated wslibm casing, induding: one or nnore solid tubular members, each solid 
tubular member induding one or more external seals, one or n\ore perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the solid tubular members and the perforated 
25 tubidar members are formed by a radtal expansion process performed within the 
weilbore, and at least one of the perforated tubular members are radially expanded into 
; intimatB contad with the perforated vMsUbore casing. ' In an exemptary embodiment, the 
perforated tubular members that are radially expanded into Intimate contact witti the 
perforated casing compress the subtenranean fbmiatlon. 

30 

A method of isolating a first subterranean zone from a secornJ subterranean zone in a 
weilbore that indudes a perforated casing that traverses the second subterranean 
zone, has also been described that indudes positioning one or more solid tubulars 
within the weilbore, the solid tubulars traversing the first subterranean zone, positioning 



one or mwe perforated tubulars within the weUbore each including one or more radial 
passages, the perforated tutnjiars traversing the second subtenranean zone, radlaUy 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubulars into Intimate contact 

5 with the perforated casing, fluidldy coupling the perforated tubulars and the solid 
tubulars, and preventing the passage of fluids froni th4» first subterranean zone to th0 
second subterrarwan zone within the wellbore external to the solid tubulars and 
' perforated tubulars. in an exemplary ertibodiment, the perforated tubulars that are 
radially expanded into infinite contact with the perforated casing compress the second 

10 subterranean zone. In an exemplary embodiment, the method further Includes 
vibrating the second subtenranean zone to increase the rate of recovery of 
hydrocarbons from the second subtennanean zone. In an exemplary embodiment, the 
method further includes vibrating the second subterranean zone to clean the radial 
passages of the perforated tubu^rs that are radially expanded into Intimate contact 

15 with the perforated casing. In an exemplary embodiment; the method forlher includes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate contact with the perforated casing to tncrease the rate of recovery of 
hydrocartxHis from the second subterranean zone. 

^ 20 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore Including a casing and a perforated casing that traverses 
the producing subterranean zone, has also been described that includes positioning 
one or more solid tubulars within thei wellbore, positioning one or more perforated 
tubulars within tha^ wellbore each including one or more radial psesa^m, the perforated 
25 tubulars traverslr^ the pnxtudng subtananean zone, radially expanding at least one of 
the solid tubulars and the perforated tubulars within the wellbore, radially expanding at 
least one of ttie perforated tubulars into intimate contact with the perforated casing, 
fluidldy coupling the solid tubulars with the casing, fluidicly coupling the perforated 
tubi^rs with the solid tubulars, fluidicly isolating the producing subterranean zone from 
30 at least one other subten^nean zone within the wellbore. and fluididy coupling at least 
one of the perforated tubulars with the producing subterranean zone. In an exemplary 
embodiment, the perforated tubulars that are radially expanded Into intimate contact 
with the perforated casing compress the producing subtenranean zone. In an 
exemplary embodiment, the rnethod further includes vibrating the producing 
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subterranean zone to increase the rate of recovery of hydrocarbons from the producing 
sut)tenanean zone. In an exemplary embodiment, the method further includes 
vibraHng the producing subterranean zor^e to dean the radial passages of the 
perforated tubidars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the method further includes applying an 
impulsive load to the perforated tubulars that are radially expanded Into intimate 
contact with the perforated tubulars to increase the rate of rwovery of hydrocarbons 
from the producing subterranean zone. 

10 A system for tsclating a first subterranean zone from a second subterranean zone in a 
wellbore that includes a perforated casing that traverses the second subten^nean 
zone, has also^been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars within the wellbore each 

15 including one or more radial passages; the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore, weans for radially expanding at least one of the 
perforated tubulars Into intimate contact with the perforated casing, means for fluidicly 
ooupiing the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the solid tubulars and perforated tutnjlars. in an 
exemplary mtediment, the means for radially expanding at least one of the perforated 
. tubulars into intimate contact with the perforated casing comprises means for 
compressing the second subterranean zone. In an exemplary embodiment, the system 

25 further includes means for vibrating the second subterranean zone to increase the rate 
of recovery of hydrocart>6ns from the second subterranean zone. In an eramplary 
embodiment, the system fiirttmr includes means for vil3ratlng the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded, 
into intimate conted with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to tt^ perforated tubulars 
that are radially expanded into intimate contect with the perforated casing to increase 
the rate of recovery of hydrocarbons from the second subterranean zone. 
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A system for extracting materials from a producing subtenanean zone in a wellt>ore» at 
least a portion of the vvelK)or6 induding a casing and a perforated casing that traverses 
the producing subterranean zone, has also t>een described that Includes rneans for 
positioning one or more solid tubulars within the weilbore, means for positioning one or 
5 more perforated tubulars within the wellbore each including one or more radial 
openings, the perforated tubulars traversing t^ producing subterranean zone, means 
for radially expanding at least one of the solid tubulm and the perforated tubulars 
within the weHbore, means for radially expanding at least one of the peribrated tubulars 
into intimate oontect with the perforated casing, means for fluidlcly coupling the soDd 

10 tubulars with the casing, means for fluldidy coupling the perforated tubulars with the 
solid tubulars, means for flutdicly isolating the produdng subtenanean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulers wtth the produdng subterran^ zone. In an 
exemplary embodiment, the means for radially expanding at least one of fhe perforated 

15 tubulars into intimate oonted with the perforated casing comprises means for 
compressing the produdng subtenranean zone. In an exemplary embodiment, the 
further indudes means for vlt>rating the produdng subtenanean zone to increase the 
rate of recovery of hydrocarbons from the producing subterranean zone. In an 
exemplary embodiment, the system further indudes means for vibrating the produdng 

20 subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contact with the perforated casing. In an exemplary 
embodiment, the system further indudes means for applying an impulsive load to the 
perforated tubulars that are radidily expanded into Intimate contad with the perforated 
casing to increase the rate of recovery of hydrocarbons from the produdng 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tubular member induding one, 
or mora external seals, one or more peribrated tubular members each induding radial 
30 passages coupled to the solid tubular members, and one or more perforated tubular 
Ikiers each induding one or more radial passages coupled to the intertor surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of 0>e soDd tubular members ara the perforated 
tubular nriembers are formed by a radial expansion process perfomned wittiin the 
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wellbors, and the perforated tubular liners are formed by a radial expansion process 
perfomned within the wenbora. 

A method of isolating a first subterranean zone from a second subterranean zone in a 
5 wBllbora has aiso been described that includes positioning one or mors solid tubulars 
wHhin the wellbore, the solid tubulars traversing the first subtenanean zone, positioning 
one or more perforated tubulars each including one or mors radial passages within the 
weilbore. the perforated tubulars traversing the second si^terranean zone, radially 
expanding at least one of the solid tubulars arn} perforated tubulars within tlie weilbore, 

10 • fluldldy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the second subtenanean zone 
within the wellt>ore external to the primary solid tubulars and perforated tubulars. 
positioning one or more perforated tubular liners within the interior of one or more of 
the perforated tubulars, and radially expanding and plasticdiiy defomriing the perforated 

15 tubular liners within the interior of one or more of the perforated tubulars. 

A method of extracting materials from a prcxiucing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the weilbore, positiohing one or more 

20 perforated tubutars each induding one or more radial passages viMiin the weilbore, the 
perforated tubulars traversing the producing subtenfanean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wdlbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupfing the perforated tubulars 
with the solid ttAulars, fluididy isdating the produdilg subterranean zone from at least 

25 one other subterranean zone, within the weilbore, fluididy coupling at toast one of the 
perforated tubulars with the produdr^ subterranean zone, positioning one or more 
perfected Uibular liners within the interfor of one or more of the perforated tubulars, 
and radially expanding and plasticaily deforming the perfbrated tubular llhers within the 
interior of one or more of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subtenanean zone in a 
weObore has also been described that indudes means for positioning one or more solid 
tubulars within the weilbore, the solid tubulars traversing the first subtarranean zone, 
means for positioning one or more perforated tubulars each induding one or more 
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radial passages within the weilbofB. the perforated tubulars traversing the second 
subterranean zone, means for radially expandhg at least one of the solid tubulars and 
perforated tubulars within the wellbore, means for fluMicly coupling the perforated 
tubulars and the solid tid)ulars, means for preventing the passage of fluids from the first 
5 subterranean zone to the second suMerraneari zone within the wellbore exterrfal to the 
prinnary solid tubulars and perforated tubulars^ means for positioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubulars, 
and means fbr radially expanding aiKi piastic&Ay deforming the perforated tubular liners 
within the interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subtenanean zone in a wellbore. at 
least a portion of the wellbore including a casing, has also been described that includes 
means for positioning one or mom solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the productrig 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars wHhin the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluidlcly coupling the perforated tubulars with the 
solid tubulars. means for fluidicly isolating the prcxlucing subtenBnean zone from at 

20 least one other subterranean zone within the wellbcMre, means for fluidicly coupling 
. at least one of the perforated tubulars with the producing subtenranean zone, means for 
positioning one or more perfbrated tubular liners within the interior of one or more of 
the perforated tubulars, and rrieahs fbr radially expanding and plastically defonnlr>g the 
perforated tubular liners within the interior of one cm* rnore of the perforated tubulars. 

25 

An apparatus has also been described that includes a ^al isolation assembty 
including: one or more solid tubular members, each sdM tubular nramber including one 
or more extmial seals, two or more perfbrated tubular members each including radial 
passages coupled to the solid tubular members, and one or wore one-way valves for 
30 oontroOably fluidicly coupling the perforated tubular members, and a shoe coupled to 
the zonal isdation assembly. At least one of the solid tubular members and the 
perforated tubular members are fdmisd by a radial expansion process perfomned within 
thewelibore. . . 
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A method of isolating a first subteiranean zone frofii a $eoond subterranean zone 
having a plurality of producing zones in a welibore has also been described that 
indudes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first sut>tenranean zone, positioning two or mors perforated tubulars each 
5 Including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the weilbore, fluidldy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the welibore external to the 
10 primary splkl tubulars and perforated tubulars, and preventing fluids from passirig from 
one of the producing zones that has not been depleted to one of the producing zones 
that has been depleted. 

A method of extractirig materials from a weilbore having a plurality of producing 
15 subtemanean zones, at least a pcMtlon of the welibore including a casing, has also Ijeen 
described that includes positioning one or more solid tubulars within the welibore, 
positioning two or more perforated tubulars each including one or mora radial passages 
within the welibore, the perforated tubulars traversing the producing subten^nean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the welibore, fluidldy coupling the solid tubulars with the casing, fluldlcly coupling 
the perforated tubulars with the solid tubulars, fluidiciy isolating the produdng 
subterranean zone from at least one other subterrishean zone within the welibore, 
fluldicty coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids firom passing from one of the prcxludng zones 
25 that has not been depleted to one of the produdng zones that has been depleted* 

A system for isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdng zones hi a weilbore has also been described that 
indudes means for positioning one or wore sdld tubulars within the welibore. the solid 
30 tubulars travensing the first subterranean seme, nrwans for positioning one or more 
perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars within the welibore, 
noeans for fluidldy coupling the perforated tubulars and the soDd tubulars, means for 
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preventing the passage of fluids frrni the first subterranean zone to the second 
sut>terranean zone virithih the welibore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for preventing fluids 
5 from passing from one of the producing zories that has not been depleted to one of the 
producing zones that has been depleted. 

A system for extracting materials from a plurality of producing subterranean zones in a 
welibore, at least a portion of the welibore Including a casing, has also been described 

10 that includes means for petitioning one or more solid tubulars within the welibore, 
means for positioning one or mors perforated tubulars each Including one or more 
radial passages within the welibore, the perforated tubulars traversing the producing 
subterranean zones, means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the welibore, means for fluldlcly coupling the solid 

15 tubulars with the casing, means for ftuidldy coupling the perforated tubulars with the 
solid tubulars, means for fluldlcly Isolating the producing subterranean zone from at 
least one other subterranean zone within the welibore, means for fluidlcly coupling at 
least one of the perforated tubulars with the producing subterranean zone, means for 
positioning one or more perforated tubular liners within the interior of one or more of 

20 the perforated tubulars, and means for preventing fli^s from passing from one of the 
producing zones that has not been depteted to one of the producing zones that has 
been depleted. 

. An apparatus for exbactir^ geothennal energy from a subterranean fonnation 
25 containing a source of geothermai energy has also been desoribed that includes a 
zonal isolation assenrtbiy positioned within the subterranean formation induding: one or 
mora solid tubular membere, each soGd tubular member Including one or more extemal. 
seals, one or more perforated tubular merifibers each induding radial passages coupled 
to the solid tubuter members, and one or more perforated tubular llners.each induding 
30 one or more radial passages coupled to the Interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
teast one of the solid tubular members and the perforated tubuter members are formed 
by a radial expansion process perfbnned within the welibore. 
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A method of isdab'ng a first subtenanean zone from a second subterranean zone 
induding a source of geottwrmai energy in a wentmre has also been described that 
includes positioning one or more solid tubulais within the welibore. the solid tubulars 
traversing the first subterranean zone, positioning one or more perforated tubulars 
5 each induding one or more radial passages wHhin the welibore, the perfbratsd tubulars 
traversing the second subterranean zone, radially expanding at least one of the sofid 
tubulars and perforated tubulars within the welibore. fluktidy coupling the perforated 
tubulars and the piimaiy sdid tubulars.. preventing the passage of fluids ftom the first 
subterranean zone to the second subtenanean zone within the weObone external to the 
10 . primaiy solid tubulars and perforated tubulars, positioning oiie or more perforated 
tubular liners within the Interior of one or more of the perforated tubulare. and radially 
expanding and plastically defonming the perforated tubular linere within the interior of 
one or more of the perforated tubulais. 

15 A method of extracting geothermal energy from a subterranean geothennal zone In a 
welibore. at least a portion of the welibore Induding a .casing, has also been described 
that indudes positioning one or more solid tubulare within the welibore. positioning one 
or more perforated tubulars each induding one or more radial passages virfthin the 
welibore. the perforated tubulars traversing the subterranean geothermal zone, radially 

20 expanding at toast one of the soHd tubulare and the perforated tubulare within the 
vKBllbore, fluididy coupling the solid tubulare with the casing, fluldldy coupling the 
perforated tubulare with the sdid tubulare. fluididy , isdating the subterranean 
geothennal zone from at least one other subtenanean zone within the waHbore. and 
fluididy coupling at least one of the perforated tubulare with the subterranean 

25 geothennal zone. 

A system for isplaOng. a f&st subtenanean zone from a second geothermai 
subterranean zone In a vreDbore has also been described that Indudes means for 
positioning one or more sofid tubulare within the welibore. the solid tubulare travereing 
30 the first subtenanean zone, means for positioning one or more perforated lubulara 
each induding one or more radial passages within the welibore. the perforated tubulare 
travereing the second geothennal subtenanean zone, means for re<£any expanding at 
least one of the solid tubulare and perforated tubulare within the vtrellbore. means for 
fluldldy coupling the perforated tubulare and the solid tubulare. and means for 
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preventing, the passage of fluids from the first subterranean zone to the second 
geothemfial subtenraneah zone within the weilbore extemal to the primary solid tubulars 
and perforated tubuiars. 

5 A system for extracting geothennal energy from a subterranean geothennal zone in a 
weilbore, at least a portion of the weilbore including a casing, has also bton described 
that includes means; for positioning one or more solid tubulars within the weilbore. 
means for positioning one or more perforated tubulars each including one or more 
radial passages within the weilbore, the perforated tubulars traversing the subterranean 

10 geothennal zone; means for radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weilbore. rheans for fluidlcly coupling the solid 
tubulars with the casing* means for fluididy coupling the perfonated tubulars with the 
solid tubulars, means for fluidlcly isolating the subterranean geothennal zone from at 
least one other subten^anean zone. within the weilbore, and means for fluWicly coupling 

1 5 at least one of the perforated tubulars with the subterranean geothermal zone. 

An apparatus has also been described that Includes a zonal isolation assembly 
includhg: one or mors solid tubular members, each solid tubular n^ember including one 
or more extemal seais, one or more perforated tubular members each Including one or 

20 more racfiai passages coupled to the solid tubular members, and a shoe coupled to the 
zonal Isolation assembly. At least one of the solid tubular members and the perforated 
tubular members are fomned by a radial expansion process perfohned within the 
weilbore. and the radial passage of at least one of the perforated tubular members aie 
cleaned by further radial expansion of the perforated tubular members within the 

25 weilbore. 

A method of isolating a first subterranean zone from a seoond subterranean zone In a 
weilbore has also been described that includes positioning one or rnore solid tubulars 
within the weilbore. the soBd tubulars traversing the first subtenranean zone, positioning 
30 one or more perforated tubulars within ttie weilbore each including one or more radial 
passages, the perforated tubulars traversing the second subtenanean zone, radially 
expanding at least one of the primary solid tubulars and perforated hibulars within the 
weilbore, fluldicly coupling the perforated tubulars and the solid tubulars. preventing the 
passage of fluids from the first eubtenanean zone to the second subterranean zone 
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wtthin the wellbore external to the solid tubulars and perforated tubulars, aruJ deaning 
materials hem the radial passages of at least one of the perforated tutxilars by further 
radtal expmsion of the perforated tuijulars within the wellbore. 

A method of extracting materials from a producing subienranean zone In a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that Includes 
positioning one or more solid tubulars within the wellborn, positioning one or more 
peflbrated tubulars within the weHbore each Including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellboie. fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy isolating the produdng subten^nean zone from at least 
one other subterranean zone within the wellbore. fluididy coupling at least one of the 
perforated tubular^ with the produdng subten^aneari zone, monitoring the operating 
temperatures, piessurss, and flow rates wtthin one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by forther radial expansion of the perforated tubulars within the wellbore. 

A system for isolating a ftst sutitenanean zone from a second subtenanean zone in a 
weHbofs has also been described that Indudes means for positioning one or more solid 
tubulars within the weltbore. the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforated tubulars within the wellbore each 
Irtduding one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perfbrated 
tubulars and the solid tubuiare. means for proventlng the passage of fluids from the first 
subterranean zone to the second subienranean zone vwHhln the wellbore external to the . 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of the perfbrated tubulars by forther radial expansion of the 
perforated tubulars within the wellbore. 

A system for extracting naterials from a producing subterranean zone fn a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that indudes 
means for posltiohing one or more solid tubulars within the. wellbore, means for 
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positioning one or more perforated tubulars within tiie wellbore each including one or 
more radial passages, tiie perforated tubulars traversing the producing subtenanean 
zone, means for radially expanding at lent one of tin solid tubulars and fho perforated 
tubulars within the weiltxire. means for fluldicly ooupHng the soUd tubulars with the 
S casing, means for fluididy coupling the perforated tubulars with the solid tubulars. 
means for fluididy isolating the produdng subtmrahean zone from at least one other 
subterranean zone within the wellbore. means Ibr fluldiciy coupling at least one of the 
perforated tubulars with the produdng subtenaneah zone, and means for cleaning 
materials from the radial passages of at least w» of the perforated tid>ulars by further 
10 radial expansion of the perforated tubulars withih the wellbore. 

Although fllustrative embodiments of the Invention have beeni shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances;, some features of the present invention may be 
15 employed without a corresponding use (rf the other features. Accordingly, It is 
appropriate that the appended claims be construed broadly and In a manner consistent 
with the scope of the inventlori. 
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1. An apparatus^ comprising: 

a »>na1 isolation assembly positioned withih a wellbore that baverses a 
5 8(d>terTanean fbm^atibn. comprising: 

one or more solid tubular membars, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

10 . . a shoe coupled (o the zonalisdatjon assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 

vi^rein at least or>e of the perforated tubular members are radially expanded 
into intimate contact with the subtenranean formation. 

15 

2. The apparatus of daim 1, wherein the perfprated tubular members that are 
radially expanded into Intimate contact with the subterranean formation compress the 
subterranean formation. 

20 3. A method of Isolating a first subtenranean zone from a second subtenanean 
zone in a wailbord, comprising: 

posltlMing one or nrK>re solid tubulars within the wellbore, the solid tubulars 
traveising the fkst subtenranean zone; 

positiohing one or more perforated tubulars within the wellbore each including 
25 one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intiinate contact 
30 with the second subtememean zone; 

fluididy coupling the perforated tubulars and the solid tubulars; and 

preventing the passage of fluids from the first subterranean zor^ to the second 
subtenranean zone within ttie wellbore external to the solid tubulars and peribrated 
tubulars. 
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4. The method of daim 3, wherein the perforated tutHJiars that are radially 
expanded into infimate contact with the second subterranean zone compress the 
second subterranean zone. 

5 

5. The method of daim 3, further comprising vibrating the second subterranean . 
zone to Increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

10 6. The method of clatm 3, further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contad with the second subterranean zone. 

7. The method of daim 3, further comprising applying an impulsive load to the 
15 perforated tubulars that are radially expanded Into Intimate contad with the second 
subterrarvean zone to increase the rate of recovery of hydrocaribons from the second 
subterranean zone. 

B. A method of extracting materiais from a produdng subterranean zone in a 
20 wellbore, at least a portion of the weilbore Induding a casing, oomprisir^; 

positioning one or more solid tubulars within the weilbore; 

positioning one or more perforated tubulars wfthin the weilbore each induding 
one or more radial passages/ the perforated tubulars traversing the produdng 
subtemsnean zone; 

25 radially expanding at least one of the solid tubulars and the peifbrated tubulars 

within the weilbore; 

radially expanding at least one of the perforated tubulars into intimate contad 
with the produdng subterranean zone; 

fluldidy coupling the solid tubulars with the casing; 
30 fluididy coupling the p^fbrated tubulars with the solid tubulars; 

fluididy isdating the produdng subtenranean zone from, at least one other 
subterranean zone wittiln the wellbcKe; and 

fiuidtdy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. . 
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9. The method of daim 8, wherein the perforated tubulars that are radially 
expanded into Intirmte contact with the producing subterranean zone compress the 
producing sutiterranean zorte. 

10. The method of daim 8, further comprising vrbratif^ the producing subterranean 
zone to Increase the rate of recovery of hydrocarixMfis from the produdng subterranean 
zone. 

1 1 . The method of claim 8, further conrq)ri$ing vibrating the produdng subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contad with the produdng subterranean zone. 

12. The method of daim 8. further comprising applying an Irnpulslve load to the. 
perforated tubulars that are radially expanded into intimate contact with the produdng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 
subterranean zone. 

13. A system for isolating a first subterranean zone from a second subterranean 
zone in a weHboiB. comprising: 

means for positioning one or more sdid tubulars within the wellbore. the solid 
tubulare traversing the first subterranean zorie; 

means for positionirig one or more perforated tubutara within the welibore each 
induding one or rnore radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of tlie solid tubulars and perforated 
tulHilars within the wellbore; 

means for radially expanding at least one of the perforated tubulare into intimate 
contad with the second subterranean zone; 

means for fluWIcly coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subtenanean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulare. 
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14. The system of datm 1 3. wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the second sut>tarranean .zone 
comprises means for compressing the second subterranean zone. 

15. The system of daim 13. further comprising means for vibrating the second 
subterranean zone to Inciaase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

16. The system of daim 13, further comprising means for vibrating the second 
10 subterranean »ne to dean the radial passages of the perforated tubulars that* are 

radially expanded into intimate contact with the second subterranean zone. 

17. The system of daim 13. further comprising means for applying an impufsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 

15 second subterranean zone to Increate the rate of recovery of hydrocarbons from the 
second subterranean zone. 

18. A system for extracting materials from a produdng subtenanean zone In a 
WBllbore. at least a portion of the welibore induding a casing, oomprfeing; 

20 means for positioning one or more solid tubulare within the welibore; 

means for positioning one or more pertbrated tubulare within the welibore each 
induding one or more radial openings, the perforated tubulare traversing the produdng 
subterranean zone; 

means for .radially expanding at least one of the solid tubulare and the 
25 perforated tubulare within OieweHbore; 

means for radially expanding at least one of the perforated tubulare into intimate 
.oonlad with the produdng subterranean zone; 

means for fluididy couplihg the solid tubulars with the casing; 

means for fluididy coupltng the perforated tubulare with the solid tubulars: 
30 means for fluididy isolating the producing subterranean zone from at least one 

other subtenanean zone within the welibore; and 

means for fluididy coupling at least one of the perforated tubulare with the 
produdng subtenanean zone. 
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19. The system of daim 18, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subtenranean zone 
comprises means for compressing the produdhg subterranean zone. 

5 20. The system of daim 18. further comprising means for vibrating the pfodudng 
subterranean zone to increase the rate of recovery of hydrocarbons firom the produdng 
subterranean zone. . 

21. The system of daim 18, further comprising means for vit>rating the produdng 
10 subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expanded into intimate contact with the produdng subterranean z6ne. 

22. The system of daim 18, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into Intimate contact with the 

15 produdng subtenanean zone to increase the rate of recovery of hydrocarbons from the 
produdng subterranean zone. 
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• 1. An apparatus, comprismg: 

a zonal isolation assembly comprfeing: 

one or more solid tul)ular members, each solid tubular member biduding one or 
5 more external seats;. 

one or rnore perforated tubular members cou|M to the solid tubular members; 
one or more fk3w oontrol valves operably ooupled to tt^ perforated tubular members for 
oontroKng the flow of fluidic materials through the perforated tubular ntembers; 

one or more temperature sensors operably ooupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressure sensors operably coupled to one or wore of the 
perfcMnated tubular members for monitoring the operating pressure within the perforated 
tutHilar members: and 

15 one or more flow sensors operably coupled to one or more of ttie perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members: and 

a shoe coupled to the zonal Isolation assenribly; and 
a controller operably ooupled to the flow control valves, the temperature 
20 sensorSt the pressure sensors, and the flow sensors for monitoring the teniperaturB, 
pressure and flow sensore and opntrolling the operation of the flow oontrol valves; 

. wherein at least one of the solid tubular members and the perforated tubular 
numbers are formed by a radial expansion process perfomied within the wellbore. 

' 25 2« A method of isolating a first subterranean zone from a second subterranean 
zone in a wenbore» comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
traver»ng the f^ subterranean zone: 

positioning one or more perforated tubulars within the wellbore. the perforaited 
30 tubulars traversing the second subtenwean zone; 

radially expandir^g at least one of the primary sdijd tubulars and perforated 
tubulars within the wellbore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids ftom the firet subterranean zone to the second 
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subterranean ane within the wellbore external to the solid tubulars and perforated 
tubulars; 

monitOTng the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

contrdlfng the flow of fluldic materials through the perforated tubulars* as a 
function of the monitored operating temperatures, pressures; and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
wellbore. at least a portion of the wellbore including a casing^ comprising; 

positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
tubulars traversing the produdng subtenariean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluidldy coupfing the solid tubulars with the casing; 

fluidicty ooupOng the perforated tubulars wfth the solid tubulars; 

fluidldy isolating the produdng subtenranean zone from at least one other 
subterranean zone within the wellbore; 

fluidldy coM(rilng at least one of the perforated tubulars with the produdng 
subterranean zone; 

monitoring the operating temperatures, pressures, arnl flow rates within one or 
more of the perfbrated tubulars; and 

controlling the flow of fluidic materials throt^h the perforated tubulars as a 
function of the monitored operating temperatures, pressures, and flow rates; 

4. A system for Isolating a first subtenranean zone, from a second subtenanean 
zone in a wellborB. comprisirvg: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first eubtemanean zone; 

means for positioning one or more perforated tubulars ¥vithln the wellbore, the 
perforated tubulars traversing the second subterranean zone; 

means for radially expanding at least one of the sofid tubulars and perfbrated 
tubulars within the wellbore; 

uneans for fiuldidy ooupKng the perfbrated tubulars and the sdid tubulars; 
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means for preventing the passage of fluids from the first subtenranean zone to 
the second subtenanean zone within the wellbore extemal to the solid tubutars and 
perforated tubutars; 

means for monitoring the operating temperErtures, pressures, and flow rates 
within one or more of the perforated ^ibulars; and 

means for controlling the flow of fluidic materials through the perforated tul>ulars 
as a function of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting materials from a producing subterranean zone In a 
wellbore. at least a portion of the wellbore including a casing, comprising; 

nwans for posftfoning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars within the wellbore. the 
perforated tubulars traversing the producing subterranean zone; 

means for radiaHy expanding at least one of the solid tubulars and the 

perforated 
tubulars within the wellbore; 

means for fluldldy coupling the solid tubulars with the casing;^ 

means for fluidicly coupling the perforated tubulars wiHi the solid tubulars; 

means for fluldldy isolating the produdng subtenanean zone frorn at least one 
other subterranean zone within the wellbore; 

means for fluidicly coupling at least one of the perforated tubulare with the 
producing subterranean zone: 

means for monitoring the operating len^ratures. pressures, and flow rates 
within one or more of the perforated tubulars; and 

means for controlling^ the flow of fluidic materials through the perforated tubulare 
w a fundtonofthe monitored operifflng temperatures, pressures, ^ . 

6. An apparatus^ comprising: 

a zonal Isolation assembly comprising: 

one or more solid tubular members, each soOd tubular member Induding one or 
more external seals; 

one or more perforated tubular numbers each Induding radial passages 
coupled to the sc^ tubuter members; and 

one or more solid tubular liners ooupted to the interior surfaces of one or more 
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of the perforated tubular members for sealing at least soma of the radial passages of 
the perforated tubular members; and 

a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
menfeors are formed by a radial expansiori process performed wHhIn the wellborn; and 

wherein the solid tubular liners are formed tiy a radial expansion process 
performed within the.weilbore. 

7. A method of isolating a first subterranean zone from a second subtenanean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subten^nean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first ^subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

positioning one or mora soDd tubular liners within the Interior of one or more of 
the perforated tubulars; and 

radially expanding and plastically defbmiing the solid tubular liners within the 
interior of one or more of the perforated tubulars to fhiidlcly seal at least some of the 
radial passages of the perforated tubulars. 

8. A nrtethod of extracting materials from a producing siibtenranean zone In a 
wellbwe, at least a portion of the wellbore including a casing, comprising; 

positioning one or nrx3re solid tubulars within the wetibore; 

positioning one or more perforated tubularB each Including one or more radial 
passages within the wellbore. the perforated tubulars traversing the producing 
subterranean zone; 
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radially expanding at least one of the solid tubyiars and the perforated tutHilars 
within the wellbore; 

fluidldyooiii^ the solid tubulars with the casings . 
flutdidy ooupfing the perforated tubulars wi^ 

fluldidy isotating the producing subterranean zone f^m at least one other 
subterranean zone within the wellbore; ' 

flukllciy coupling at least one of the perforated tubulars with the producing 
subterranean zone; 

positioning one or niore solid tubular liners within the interior of one or. more of 
. the perforated tubulars; and . 

radially expanding and plastically defonning the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
radial passages of the perforated tubulars. 

9. A system for isolating a first subtenranean zone from a second subterranean 
zone in a welibdre. comprtsing: 

means for positioning one or more solid tubulars within the wellbore, tt» solid 
tubulars traversing the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
mora radial pass^es within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of tl^ solid tubulars and perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids ifrom the flrist subtenranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars: 

means for positioning one or more solid tubular iinm within the Intertor of one 
or mors of the perforated tubulars; and 

means for radially expanding and plastically defonming the solid tubular liners 
within the interkwr of one or more of the perforated tubulars to fluidlcly seal at least 
some of the radial passages of the perforated tubulars. 
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10. A system for extracting materials from a producing subterranean zone In a 
wefllwrB. at least a portion of the weilbore induding a casing, comprising; 

means for positioning one or more solid tutHilars wiOiln the wefltmre; 

means for positioning one or more perforated tutNjIars each including one or 
more radial passages within the vMelli)ore. the perforated tubulars traversing the 
produa'ng sutyterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellborn; 

means for fluididy coupling the solid tubulars vyith the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for fluididy Isolating the produdng subterranean zone from at least one 
other subterranean zone within the weilbore; 

nneans for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; . 

means for positioning one or more solid tubular liners within the Interior of one 
or more of the perforated tubulars; and 

nwans for radially expanding and plastically deforming the solid tubular liners 
within the Interior of one or more of the perforated tubulars to fluididy seal at least 
some of the radlal.passages of the perforated tubulars. 

11. An apparatus, comprislr^: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member Induding one or 
more external seals; 

one or more perforated tubular nwrnbars each Induding radial passa^ 
coupled to the solid tubular members; and . 

a sealing material coupted to at least some of the perforated tubular members 
for seaflng at least some of the radial passages of ttie perforated tubular members; and 

a shoe coupted to the zonal Isotetion assembly. 

12. A method of isolating a first subterranean zone from a second subtenaneari 
zone In a weilbore. comprising: 

poslUonlng one or more solid tubulars within the weilbore. the solid tubulars 
traversing the first subterranean zone; 
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positioning one or more perforated tubulars each including one or niore radial 
passages within the . weltt>ore, the perforated tubulars traversing the second 
subterranean zone; 

radial^ expanding at least one of the solid tubulars and . perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zone within the wellfaore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fiuidic sealing material Into the sealed annutar regions of 
the perforated tubulars to seal off at least some of the radial p9ssage$ of the perforated 
tubulars. 

15 13. A nr^hod of extracting materials from a produdng subterranean zone in a 
wellbore. at least a portibn of the wellbore indudtng a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
positioning one or more perforated tubulars eadi Including one or nnore radial 
passages within the wellbore, the perforated tubulars traversing the producing 
20 subteiFanean zone; 

radially expending at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tu^^ 
25 fliddidy (solaHng the produdng subterranean zone from at least one other 

subterranean tone within the ¥vellbore; 

fluididy coupling at least one of the perforated tubulars wth the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 irijecting a hardenable ftuldic sealing material into the sealed annular regions of 

the perforated tubi^rs to seal off at least some of the radtai passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean , 
zone in a wellbore« oomprising: 

means for positioning one or more solicl tubulars within the welibore, the solid 
tubuiars traversing the fust subterranean zone; 
5 means for positioning one or nrK>re perforated tubulars each including one or 

more radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbore; 
10 rrteans for fluididy coupling the perforated tubulars arKi the solid tubulars; 

means for preventing the passage of fluids frorn the first subten^nean zorve to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for sealing cSf an annular regton within at least one of the perforated 
15 tubidarsiand 

means for injecting a hardenable fluidic sealing material Into the sealed annular 
regions of the perfbratad tubulars to seal off at least some of the radial passages of the 
perforated tubuteirs. 

20 15. A system for extracting materials from a produdrig subterranean zone In a 
weDbore, at least a portion of the wellbore induding a casing, comprising: 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or more perforated tutHjIars each including one or 
mors radial passa^ wrtthin the wellbore, the perflated tubulars traversing the 
K produdngsubtenanemzone; . 

means for radially expanding at least one of the solid tubulars and the 
perforated tubuiars within the weObore; 

means for fluidicly coupling the solid tubulars with the casing; 
means for fluidicly coupllrig the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the produdng subterranean zone from at least one 

other subtenanean zorie within the wellbore; 

means for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone; 
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means for seating off an annular region within at least one of the perforated 
tutHilars; and 

means for injecting a haMenabie fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
5 perforated tubulars. 

16. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation, comprising: 

10 . one or nrK>resdid tubular menribefB, each solid tubular member ind^^ 
more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 
15 whOTin at least one of the solid tubular members and the perforated tubular 

members are forfned by a radial expansion process performed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subterranean forrhation. 

20 17. The apparatus of daim 16. wherein the perforated tubular members that are 
radially expanded into intimate contact with the subterranean fpmiation compress the 
subterranean formatioa 

IB. A method of isolating a first subterranean zme from a second subterranean 
25 zone in a wellborep comprising: 

positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subtemainean zorie; 

positionbtg one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the secpnd 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulers within the wellbore; 

radially expianding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluldlcly coupling the perforated tutnjiars and the soHd lubulare; and 
preventing the passage of fluids from the first subterranean sine to the second 

subterranean zone wHWn the wellbore externa! to the solid tubulars and perforated 

tubulars. 

19. The method of ctaim 18, wherein the perforated tubulars that are radially 
expanded into Intimate contact with the second subterranean zone compress the 
second subterranean zone. 

20. The n^ethod of dafm 18. further comprising vibrating the second subterranean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. X 

21. The method of daim 18, further comprisfng vibrating the second subtwranean 
zone to ctean the radial passages of the perforated tubulars that are radially expanded 
into Intimate contact vwth the second subterranean zone. 

22. The method of daim 18, further comprising applying an impulsive load to the 
perforated tubulars that are radiaUy expanded into intimate contact with ttie second 
subterranean zone to Increase the rate of recovery of hydrocarbons from the second 
subterranean »>ne. 

23. A method of extracting mafesrlals from a pipductng subterranean zone In a 
weUbore. at least a portion of the wellbore including a.casir^, comprising: 

positioning one or more solid tubulars within the weObore; 

positioning one or more perfbrated tubulars within the weUbore each including 
one or more radial passages, the perfbrated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perfbrated tijbulars 
within the wiBlibore; 

radially expanding at least one of the perlbrated tubulars into intimate contact 
with the producing subtennnean zone; 

fluididy couplir>g the solid tubulars virith the casing; 

fluididy coupling the perforated tubulars with the sdid tubulars; 
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fluididy isolating the producing subterranoan zone from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least me of the perforated tubuiars with the produdng 
subterranean zone. 

5 

24. The method of daim 23. wherein the perforated tubuiars that are radiqily 
expanded into intimate contact wHh the producbig subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of claim 23, further comprising vibrating the produdng 
15 subterranean zone to clean the radial passages of the perforated tubuiars that are 

radially expanded into Iritiniate oxitad with the produdng subtenrar>edn zone. 

27. The method of daim 23, further comprising applying an Impulsive load to the 
perforated tubuiars that are radially e)q3dnded Into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterrariean zone. 

28. A system for isolatir^ a first subterranean sine from a second subterranean 
zone In a wellbore. comprising: 

25 meahs for positioning one or mora sdid tubuiars within the wellborn, the solid 

tubuiars traversing the first subterranean zone; 

nraans for positioning one or more perforated tubuiars within the wellbore each, 
including one or more radial passages, the perfoiated tubuiars traversing the second 
subterranean zone; 

30 means for radially expanding at toasi one of the sdid tubuiars and perforated 

tubuiars within the wellbore; 

means for radially expandbig at least one of the perforated tubuiars into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubuiars and thp sdid tubuiars; and 
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means for preventing the passage of fluids froni the first sublenanean zone to 
the second sut)terranean zone within the wslil)ore external to the solid taibulare and 
perforated tutHilars. 

29. The system of daim 28, wherein the means Ibr radiany expanding at least one 
of the perforated Uibulars into Intimate contact with the second subtenanean zone 
comprises means for compressing the second subterranean zone. . 

30. The system of daim 28. further comprising means for vibrating the second 
subterranean zone to Increase the; rate of recovery of hydrocarbons from the second 
subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subtianranean zone to dean the radial passages of tt>e perforated tubuiars that are 
radially e)(panded into intimate contad with the second subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
load to the perforated tubuiars that jare radially expanded into intimate contad with the 
second subterranean zone to increase the rate of recovery of hydrocarbons from the 
second subterranean zone. 

33. A system for extracting materials from a produdng siA>terraneah sine in a 
wellbore. at least a portion of the weilbore induding a easing, comprising; 

means for positioning one or more soHd bJbulars withbt the weilbore; 

means for positioning one or more perforated tubuiars within the welibore each 
including one or more radial openings, the perforated tubuiars traversing the producing 
subtenanean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within the wellbbre; 

means for iadially expanding at least one of the perforated tubuiars into inHmate 
contad with the produdng subterranean zone; 

means for fluldldy coupling the solid tubuiars virith the croing; 

means fbf fluldldy coupling the perforated tubuiars with the sdld tubuiars; 

means for fluididy isolating the produdng subtenanean zone from at least one 
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other subterranean zone within the wellbore; and 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing sutrterranean zone. 

34. The system of claim 33, wherein the means fw radially expanding at least one 
of the perforated tubulars into intimate contact with the producing subterranean zone 
oornprlses nieans for compressing the produdng sublenanean 2on^ 

35* The system of daim 33, further comprising means for vibrating the producing 
subterranean zone to increase the rata of recovery of hydrocarbons from the producing 
subterranean zone. 

36. The system of daim 33. further comprising means for vibrating the producing 
8ubtenBr>ean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contad with the producing subterranean zone. 

37. The system of daim 33, further comprising nf)eans for applying an Impulsive 
load to the perforated tubulars that are radially expanded Into intimate contact with the 
producing subterranean zone to increase Bie rate of recovery of hydrocarbons from the 
prpdudng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formatlori and indudes a perforated wellbore casing, comprising: 

one or more solid tubular members, each-solid tubular member including one or 
nrare external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process perfdnmed within the wellbore; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the perforated wellbore casing. 
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39. The appiaratus of daim 38. wherein the perforated tutMJiar memt>ers that are 
radfaBy expanded into Intimate contact with the perforated casing con^HBss the 
subterranean formation. 

40. A method of isolating a first sulitenfanean zone from a second sut)tenanean 
zone in a w»ltt)ore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

positioning one or mors solid tubulars within the weHbore, the solid tutnilars. 
traversing the first subterranean zone; 

positioning one or more perforated tubUlars wtthin the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the prorated tubulars into intimate contact 
with the perforated casing; 

flmdldy coupling the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zone to the second 

subterranean zone within weliboie external to the sofid tubulars and perforated 

tubulars. 

41. The method of daim 40, whsrein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subtenaneanzbna 

42. The method of daim 40. further comprising vibrating the second subtenanean 
zone to increase the rate of recovery of hydrocarbons from the second subterranean 
zone. 

43. The method of daim 40. further comprising vibrating the second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
Into intimate contact with the perforated casing. 
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The method of daim 40. further comprising applyir^ an impulsive load to the 
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perforated tubutars that are radially exparKied into Intimate contact with the perforated 
casing to increase the rate of .reoovery of hydrocarbons fronn the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subterranean zone in a 
weDbdre, at least a portion of the weilbbre including a casing and isi perforated casing 
that traverses the producing subterranean zone, comprising; 

positioning one or more solid tubuiars within the wellbore; 
p6sitionlr>g one or more perforated tubuiars withbfi the weilbore each including 
10 one or myre radial passages, the perforated tubuiars traversing the produdng 
subterranean zone; 

radially expanding at least one of the solid tubuiars and the perforated tubuiars 
within the wellbore; 

radially expanding at least one of the perforated tubuiars into Intimate contact . 
15 with the perforated casing; 

fluididy coupiing the solid tubuiars with the casing; 
fluldiciy coupling the perforated tubuiars with the solid tubuiars; 
fluidicly isolating the producing subterranean zone from at least one other 
subtenanean zone within the weilbore; and 
20 fluidicly coupling at least one of the perforated tubuiars with the producing 

subterranean zone. 

46. The method of claim 45, wherein the perforated tubuiars that are radially 
expanded into intimate contact with the perforated casing compress the producing 

25 subtenanean zone. 

47. The method of dalm 45, further comprising vibrating' the producing . 
subterranean zone to increase the rate of recovery of hydrocarisoris from the producing 
subtenanean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubuiars that are 
radiaily expanded into intimate contact with the perforated casing. 



95 



49: The method of claim 46, further comprising applying an inpulsiva load to the 
perforated tubulare that are rad»]iy expanded Into intimate contact with the perforated 
tububrs to increase the rate of recovery of hydrocart)ons from the producing 
sutrterraneanzone. 

5 

SO. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within the weiibore. the solid 
10 . tulHdars traversing the first subtenranean zone; 

means for positioning one or nroro perforated tubulars within the weiibore each 
including one or vnoxB radial passages, the perforated tubulars traversing the second 
subterranean zone; . 

means for radially expanding at least one of the solid tubulars and perforated 
IS tubulars within the weiibore; 

means for radially expanding at least one of the perforated tubulars into intimate 
oomact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the finst subterranean zone to 
20 the second subtenranean zone within the wellbora external to the solid tubidars and 
perforated tubuters. 

51: The system of daim 50, Wherein the means for radially expanding, at (east one 
of the perforated tubulars into intimate ocmtect with the perforated casing comprises 
25 means for compressir^ the second subterranean zone. 

52. The system of daim 50, further comprisir^' means for vibrating the second 
subterranean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the secornl 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate contect with the perforated casing. 



96 



54. The system, of daim 50, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons ftom the second 
subterranean zone.. 

5 

55. A system for extractmg matertais from a producing subterranean zone in a 
wetlbore. at least a portion of the yvellbore including a casing and a perforated casing 
that traverses the producing subterranean zone, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
10 means for positioning one or wore perforated tubulars within the wellbore each 

Including one or more radial openings, tlie perforated tubulars traverting the producing 
subterraneah zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contact with the perforated casing; 

means for fluidlcly coupling the solid tubulars with the casing; 

means for fluididy coupling the perforated tubulars with the solid tubulars; 

means for flukllcly isolating the produdng subterranean zone from at least one 
20 other subterranean zorie within tliewellt>ore; and 

. . means for flufdidy coupling at least one of the perforated tubulars vrith the 
produdng subterranean zone. 

56. The system of daim 55. wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contad with the perforated casing comprises 

means for compressing the produdng subterranean nne. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons^m the produdng 

30 subterranean zone. 

58. The system of daim 55, further comprising means for vibrating the producing . 
subteriBnean zor>e to dean the radial passages of the perforated tubulars that are 
radially expanded Into Intimate oontect with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded Irito intimate contact with the 
prorated casing to incraase the rate of recovery of hydrocart)ons from the producing 

5 subterranean zone. 

60. An apparatuSp comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members, each solid tubular member including one or 
10 mofe external seals; 

one or rrore perforated tubular members each indudirtg radial passages 
coupled to the solid tubular members; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the perforated tubular 
15 members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tidbular 
members are fonmed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular linera are formed by a radial expansion process 
20 performed within the wellbore. 

61. A method of isolating a first subterranean zohb from a secorxl subterranean 
zone in a weibore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
25 traversing the first subterraneen zone; 

positioning one or more prorated tubulars each including one or more radial 
passages within the welibora, the perforated tubulars traversing the second 
mibterrarmn zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; ^ 

fluMidy coupfing the perforated tubulars and the prinnary solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubuiars; and 

radially expandirig end plastrcaily defbnntng the perforated tutxilar lihers within 
the Interior of one or more of the perforated tubules. 

62. A method of extracting materiale from a producing subterranean zone in a 
weilbore. at least a portion of the weilbore including a casing, comprising; 

positioning one or mote solid tubulars withiri the weilbore; 

positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the producing 
subterreinean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wlttiin^e weilbore; 

ffuidicly coupling the solid tubulars with the casing; 

fluidrciy coupling the perforated tubulars with the solid tubulars; 

fluidicly isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore; 

fluidicly coupling at least one of the perforated tubulars with the producing 
subtenrariean zone: 

positioning one or rmom perforated tubular liners within the Interior of one or 
more of the perforated tubulars; and 

radially expanding and plastically defomiing the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

63. A system for isolating a first subterranean zone from a second subtenanean 
zone In a welibore, comprising: 

means for positioning one or more solid tubulars within the weilbore, the soDd . 
tubuiers traversing the first subterranean »ne; 

means for positioning one or more perforated tubulars each mduding one or 
more radial passages within the weilbore. the perforated tubularB traversing the second 
subtenranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the weilbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
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means for inventing the passage of flukte from the first subterranean zone to 
the second subterranean »ne within the wellbore external to the primary solid tubulam 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the Interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defonning the perforated tubular 
iiner« within the interior of one or more of the perforerted tubulars. 

64. A system for extracting materials from a producing subterranean zone in a 
• wellbore. at least a portion of the weltbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore, the perforated tubulars traversing the 
producing subterranean zone; 

nrwans for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for fluidiciy coupling the solid tubulars with the casing; 

means for fhjWicly coupling the perforated tubulars with the solid tubulars; 

means for flutdidy isolating the producing subterranean zone from at least one 
other subtenranean zone within the weflbore; 

means for fluidldy coupling at least one of the , perforated tubulars with the 
producing subtenranean zone; 

means for positfoning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 

means for radially expanding and plastically defonnlr^ the perforated tubular 
tiners within the intertor of one or nrxTO of the perforated tu^ 

65. An apparatus, comprising: 

a zonal isolation assenftf)ly comprising: 

one or more solid tubular members, each solid tubular member Indudng one or 
more external seals; 

two or more perforated tubular members each including radial passages 
coupled to the solid tubular members; and 

one or more one-way valves for controllaWy fluididy coupling the perforated 
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tubular members; and 

a shoe cx>upted b the zmal isolation asromUy; 

wherein at least one of the solid tubular niembers and the perforated tubular 
members are formed.by a radial expansion process perfbnmed wHhin the wellbore. 

5 

66. A method of Isolating a first subterraneen zone from a second subterranean 
zone havbig a piunalify of producing zcms In a. wellbore, comprising: 

positioning one or more solid tubulars within the weflbore, the solid tubulars 
travarsir^ the first subten^nean zone; 
10 positioning two ormore perforated tubulars each including one or nK>re radial 

passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulars and peirforated tubulars 
within the wellbore; . . 
15 fiuidicty coupling the perforated tubulars and the primary solid tubulars; 

preventing the passage of fluids from the first subten-anean zone to the second 
subterranean zone within the wellbore extemal to the primary solid tubulars and 
perforated tubulars; and 

preventing fluids from passing from or>e of the producing zones that has not 
20 been depteted to one of the producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at least a portion of the wellbore including a casing, comprising; 

positioning one or more soDd tubulars within the wellbore; 
25 • positlonfrig two or more perforated tubulars each including one or more radial 

passages within the wefflrare, the perforated tubulars traversing the producing 
subterranean zones; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
within the wellbore; 
30 fluididy coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the wellbore; 

fluididy coupling at least one of the perforated tubulars with the producirtg 
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subterranean zone; • 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depl^d. 

68. A system for isolating a first subterranean zohe from a second subterranean 
zone having a pluraBly of producing zones in a welibore, oompiising: 

means for positioning one or moiB solid tubulars within the. welibore. the soHd 
tubuiars traversir^ the first subterranean zone; 

means for positioning one or niore perforated tubulars each including one or 
more radial passages witMn the welibore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubuters within the weilbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the firet subtenanean zone to 
the second subterranean zone within the welibore external to the primary solid tubulare 
and perforated tubulare; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubutere; and 

nwens for preventing fluids from passing from one of the producing anes that 
has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of producing subterranean 
zones in a weilbore. at teast a portion of the welibore jrtciuding a casing, comprising; 

nwans for positioning one or niore solid tubulars wHhin the weilbore; 

means for positioning one or more perforated tubulars each including one or 
more radtel passages within the ywHlbore. the peribreted. tebulars traversing the 
producing subterranean zcxiee; 

means for radially expanding at least one of the soHd tubutere and the 
perforated tubulare within the weilbore; 

means for fluididy coupling the sdid tubulars with the casing; 

means for fluididy coupling the perfbrated tubulars with the solid tubulars; 

means for fluididy isolating the produdng subterranean zone from at teast one 
other subterranean zone within the weUbore; . 
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nieans for fliAlicly ooupling at least one of the perforated tubulars with the 
producing subterranean zone: 

means for posKioning one or more perforated tulKilar liners within the Interior of 
one or more of the perforated tutMJiars; md 
5 means for preventing fluids from passing ftorn one of the .producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

70. An apparatus for exbading geothermal energy from a subterranean fonmation 
containing a source of geothermal energy, comprising: 

10 a zonal isolation assemb^ positioned within the subterranean formation, 

comprising: 

one or more solid tubular members, each solid tubular member including one or 
more external seals; 

one or more perforated tubular members each including radial passages. 
1 5 coupled to the solid tubular menr^iiers; and 

one or more perforated tubular liners each including one or more radial 
passages coupled to ttie interior surfaces of one or wofe of the perforated tubular 
members; and 

a shoe coupled to the zonal isolaticm assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

membiars are fbmned by a racSal ^ansioin process perfbrnned within the wellbore. 

71. A method of isolating a first subtenranean zone from a second subterranean 
zone Including a source of geothermal energy in a wellbore, comprising: 

25 positioning one qr nrrare solid tubulars within the wellt>ore. the solid tubulars 

traversing the first suMenanean zone; 

positioning one or more perforated tubulars each including one or more radial, 
passages within the woHbors, the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

fluidicly ooupling the perforated tubulars and the primary solid tutMJiars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the weiibore external to the prlnr^ry solid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tulMilar liners witliln the interior of one or 
niore of tto perforated tutnilars; and 

radially expanding and plastically defomning the perforated tubular liners within 
the interior of one or more of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterrariean geothemnal 
zone In a welibore, at least a portion of ttie wellbore including a casing, comprising; 

positioning one or more solid tubulars within the wenbore; 

positioning one or more perforated tubulars each including one or mote radial 
passages within the wellbore, the perforated tubulars traversing the subtenranean 
geothermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solid tubulars with the casing; 

fhildiciy coupUng the perforated tubulars with the solid tubulars; 

fluldtciy isolating the subterranean geothennal zcme from at least one other 
subtenanean ^he within the wellbore; and 

fhildidy coupling at least one of the perforated tubulars with the subterranean 
geothennal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a welibors, compridng: 

means for posUonind one or more solid tubulars within the wellbore, the solid 
tubulars Iraversifig the first subterranean zone; 

means for positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the second 
geottiennai subterranean zone; 

means for rEKlially expanding at least one of the solid tubulars and perfbrated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubufaiB; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subterranean zone within the wellbore external to the primary 
solid tubulars and perforated tubulars. 
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74.. A systom for extracting geothermal energy frcm a subterranean geothermal 
zone in a weHbore, at Idast a portion of the wellt>ore including a casing, comprising; 

5 means for positiOTing one or mcke solid tubularsvM^ 

means for positioning, one or more perforated tubulars each including one or 
more radtal passages within the wellbore, the perforated tubutars traversfing ttie 
subterranean geothemiai. zone; 

means for radially expanding at, least one of the solid tubulars and the 
iO perforated tubulars within the wellbore; 

means for fluldidy coupf ir>g the solid tubulars with the casing; 
means for fluididy coupling the perforated tubulars with the solid tubutars; 
means for fluididy isolating the subtenanean geothermal zone from at least one 
other sut}tenranean zom within the weltbore; and 
15 means for fluididy coupling at least one of the perforated tubulars with the 

subterranean geothennal zone. 

75, An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular mernber induding one or 

more external seds; 

one or more perforated tubular rnembers each induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zorteil Isolatfon assembly; 
25 wherein at least one of the solid tubular members and the perforated tubular 

members are fbmied by a radial expar^lon process performed within the wellbore; and 

wherein the radial passage of at least or^e (rf the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular members wttiin the 
wdlbwei 

30 

76. A method of isolating a first subtenranean zone from a second subterranean 
zone In a wellbore, comprising: 

positioning one or more solid tubulars within the wellbore, the soHd tubulars 
traversing the first subterranean sbne;^ 
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positioning one or wore perforated tubulars within the wellbore each including 
one or more radiai passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the weHbore; 

fluidiciy coupling the perforated tubutors and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wallbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materials from the radial passages of at least one of the perforated 

tubulars by hirther radial expansion of the perforated tubulars within the wellbore. 

77. A nr>ethod of extracting materials from a producing subtenanean zone in a 
wellbore. at least a portion of the weHbore including a casing, comprising; 

15 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore each including 
one or more radiai passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the scrild tubulars and the perforated tubulars 
20 wiQiin the weHbore; 

fluidldy coupling the solid tubulars with the casing; 
fluidtcly coupling the perforated tubulars with the solid tubulars; 
fluidiciy isolating the producing subterranean zone from at least one other 
subterranean zone within the weilbore; 
25 fliiNdidy ooupling at least or)e of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
30 tubulars t>y further radial expanston of the perforated tubulars within the wellbore. 

78. A system for isolating a first subtenranean zone from a second subterranean 
zone in a weHbore, comprising: 
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means for positioning one or more solid tutnilars within the wellbore, the solid 
tubulare traversing the first subterranean zone; 

means for positlming one or more perforated tubulars virithln the weilbore each 
induding one or more radial passages, the perforated tubulars traversing the second 
5 subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars wHMn the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 
means for preventing the passage of fluids from the first subterranean zone to 
10 the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

. means for deaning materials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within die 
wellbore. 

15. ■ \ ■ ' 

79. A system for extracting materials from a producing subten^nean zone in a 
welli>ore, at least a portion of the wellbore induding a casing^ comprising; 
means for positioning one or more soKd tubulars witMn the wellbore; 
means for positioning one or more perforated tubulars within the wellbore each 
20 Induding one or more radial passages, he perforated tubulars traversing the produdng 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the weDbore; 

means for fluididy coupling the solid tubulars with the casing; 
25 nneans for fluididy coupUng the perforated tubulars Wiethe solid tubu^ 

means for fluididy isolating: the prodiKdng sutrterranean zone from at least one 
Other subterranean zone within the wellbore; 

means for fluididy coupDng at least one of the perforated tubulars with the 
producing subterranean zone; and 
30 means for cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perflated tubulars within the wellbora. 
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